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© The invention relates to novel N-acyl-2.3-benzodiezapine derivatives of the general formula (I), their 
stereoisomers and acid-addition salts, pharmaceutical compositions containing them and a process for their 
preparation. In the general formula (I) 

R stands for a Ci -& aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl, 

amino, C1-4 alkylamino. di(Ci-4 alkyl)amino, pyrrolidine, phthatimido or phenyl group, or by 
one or more halogen(s): or R Is a benzoyl, cyciopropanecarbonyl, C1-5 alkyicarbamoyi or 
phenylcarbamoyi group: or R is absent when a double bond exists between the N(3) and C(4) 
atoms; 

means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4) atoms; 
means a Ci -3 aikyi group; or 

together stand for a methylene group and no double bond is present between the N(3) and C(4)" 
atoms; 

means hydrogen or a Ci ^4 aliphatic acyl group; 

represents hydrogen; a Ci -6 aliphatic acyl group optionally substituted by a methoxy, cyano, 
carboxyl, amino, Ci-* alkylamino, di(Ci-4 alkyl)amino, pynrolldino, phthalimido or phenyl group 
or by one or more halogen(s); as well as a benzoyl, palmitoyi, cyciopropanecarbonyl. C1-5 
alkyicarbamoyi or phenylcarbamoyi group; and 



R^ 

R2 

Ri and R2 

R3 
R* 
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the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both and stand for hydrogen. 

The compounds of the general formula (I) possess valuable central nervous system effects, particularly 
muscle-relaxant, anticonvulsive and neuroprotective action. Thus, they may be useful for the treatment of various 
diseases of central nervous system origin. 
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This invention relates to novel N-acyl-2.3-benzodiazepine derivatives of the general formula (I) 



70 



75 




CH2-c(''^ 
5 ^ 



(I) 



NR^R^ 



20 



25 



30 



35 



40 



45 



SO 



55 



R^ and R^ 

R3 

R* 



wherein 

R stands for a Ci-e aliphatic acyl group, optionally substituted by a methoxy. cyano, 

carboxyl. amino. C1-4 alkylamino, di(Ci-4 alkyl)amino. pyrrolidino, phthalimido or phenyl 
group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, Ci -5 
alkylcarbamoyi or pheny [carbamoyl group; or R Is absent when a double bond exists 
between the N(3) and C(4) atoms; 

means hydrogen; or R^ is absent when a double bond exists between the N(3) and 0(4) 
atoms; 

means a Ci -3 alkyi group; or 

together stand for a methylene group and no double bond is present between the N(3) and 
C(4) atoms; 

means hydrogen or a Ci >4 aliphatic acyl group; 

represents hydrogen; a Ci-g aliphatic acyl group optionally substituted by a methoxy, 
cyano, carboxyl, amino. Ci-* alkylamino, di(Ci-4 alkyl)amino, pyrrolidino. phthalimido or 
phenyl group or by one or more hatogen(s); as well as a benzoyl, palmitoyl. 
cyclopropanecarbonyl, Ci -5 alkylcarbamoyi or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and 0(4) atoms when both R^ and R^ stand for hydrogen. 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions 
containing these compounds. 

As number of carbon atoms in the respective groups 1 to 4 (so far as not anyhow the upper limit is 4), 
particularly 1 or 2, is preferred. From the halogen atoms fluorine and chlorine are preferred. In case of 
fluorine atoms preferably 3 of them are present as substituents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular 
structure. The general formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new 
compounds of general formula (I) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess 
valuable central nervous system (ONS), particularly muscle-relaxant and/or anticonvulsive, activity. A single 
compound showing such effect is only known among 2,3-benzodlazepines, namely 1-(4-aminophenyl)-4- 
methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine(United States patent specification No. 4,614,740) also 
prepared by the authors of the present invention. In the course of detailed pharmacological screening it was 
revealed, however, that the above compound was positive in the Ames-test, i.e. it proved to be mutagenic. 
Thus, it is the specific aim of the present invention to find out novel 2.3-ben2odiazepine derivatives which 
retain their valuable muscle-relaxant and anticonvulsive activity but are negative in the Ames test. 

The new compounds of general formula (I), wherein R, R\ R^, R^, R* and the dotted lines are as 
defined above, and their pharmaceutically acceptable acid-addition salts completely satisfy this requirement. 

According to the invention, the compounds of general formula (I) are prepared by 
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a) acylating a compound of formula (II) 




/ 



.0 




H2C 



\ 



N 



0 




N 



(II) 



NH2 



with a C1-6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a 
reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, 
wherein means a Ci -6 aliphatic acyl group substituted by a halogen, with a Ci -4 alkylamine. 
di(Ci -4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^, and the dotted lines are as defined above, 
R* means a Ci -e aliphatic acyl group optionally substituted by a rhethoxy, cyano, carboxy, phenyl, Ci -4 
alkylamino. di(Ci-4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, 
cyclopropanecarbonyl or palmitoyl group: R and R^ are absent and a double bond is present between 
the N{3) and C(4) atoms; 

b) acylating a compound of the general formula (III). 



wherein R* is as defined above, with a Ci-e aliphatic carboxylic acid optionally substituted by a 
methoxy, cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or 
cyclopropanecarboxylic acid or with a reactive derivative thereof; and, if desired, reacting a new 
compound of general formula (I) thus obtained, wherein R* means a Ci-e aliphatic acyl group 
substituted by a halogen, with a Ci-* alkylamine. di(Ci-4 alkyl)amine or pyrrolidine, to obtain com- 
pounds of the general formula (I), wherein R\ R2, R3, and the dotted lines are as defined above, R 
means a Ci -& aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl, Ci -4 
alkylamino, di(Ci-4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl or a 
cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) atoms: or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 




(III) 
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wherein stands for hydrogen or a Ci -4 aikyi group and n is 1 in case of a-amino acids, whereas 
means hydrogen and n is an integer of 2 to 5 in case of fi^t amino acids, and. if desired, removing the 
phthaloyi group, to obtain compounds of the general formula (1). wherein and the dotted lines are as 
defined above, R^ means hydrogen, R* stands for a Ci -e aliphatic acyl group substituted by an amino or 
75 phthalimido group, both R and R^ are absent, and a double bond is present between the N(3) and C(4) 
atoms; or 

d) acylating a compound of the general formula (Hi), wherein R^ is as defined above, with an N- 
phthaloytamino acid of the general formula (Vt), wherein R^ stands for hydrogen or a C1-4 alkyl group 
and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of 

20 0'€ amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of the general 
formula (I), wherein H\ R^ and the dotted lines are as defined above, R^ means hydrogen, R* is as 
defined above except hydrogen. R stands for a O1-& aliphatic acyl group substituted by an amino or 
phthalimido group and no double bond is present k)etween the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a Ci -5 alkyl isocyanate or phenyl isocyanate, to obtain 
25 compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, R^ means 

hydrogen, R* represents a Ci -5 alkylcarbamoyi or phenylcarbamoyi group. R and are absent and a 
double bond is present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a Ci -5 alkyl 
isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and the 

30 dotted lines are as defined above, R^ means hydrogen. R* is as defined above except hydrogen, R 
stands for a Ci -5 alkylcarbamoyi or phenylcarbamoyi group and no double bond is present between the 
N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the formula (IV) 

35 



40 




(IV) 



to a novel compound of the general formula (V) 

55 
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wherein R means hydrogen, then either acylating the compound of general fonDuIa (V) thus obtained by 
20 using any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new 
compound of general formula (V). wherein R is as defined above, to an amino group, or first reducing the 
nitro group and then acylating the compound of general formula (III) thus obtained, wherein stands for 
hydrogen, by using any of the above processes b), d) or f). to obtain compounds of the general formula 
(1). wherein R\ R^ and R* represent hydrogen, R^, R and the dotted lines are as defined above and no 
25 double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R. B\ R^ and the dotted lines are as 
defined above. R^ and R* mean hydrogen and no double bond is present between the N(S) and C(4) 
atoms, with a Ci -e aliphatic carboxyllc acid optionally substituted by a methoxy. cyano or carboxy group 
or by one or more halQgen(s); or with benzoic acid; or with a reactive derivative thereof, to obtain 

30 compounds of the general formula (I), wherein R\ R^, R3 and the dotted lines are as defined above, R 
and R* represent a Ct-c aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; and no double bond is present between the N- 
(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are as 
35 defined above, R^ and R* mean hydrogen and no double bond is pesent between the N(3) and C(4) 

atoms, with a Ci -5 alkyi isocyanate or phenyl isocyanate, to obtain compounds of the general formula 
(t), wherein R\ R^ and the dotted lines are as defined above. R stands for a Ci-e aliphatic acyl group 
optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; R^ stands for hydrogen; R* represents a Ci -5 alkylcarbamoyl or phenylcarbamoyi group and no 

40 double bond is present between the N(3) and C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as 
defined above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with an N-phthaloylamino acid of the general formula (VI). wherein R^ stands for hydrogen or a 
Ci -4 alkyI group and n is 1 in case of o-amino acids, whereas R^ means hydrogen and n is an integer of 

45 2 to 5 in case of /S-e amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of 
the general formula (1). wherein R\ R^ and the dotted lines are as defined above. R represents a Ci-e 
aliphatic acyl group optionally substituted by a methoxy. cyano or carboxy group or by one or more 
halogen{s); or a benzoyl group; R^ stands for hydrogen, R* represents a Ci-e aliphatic acyl group 
substituted by an amino or phthalimido group and no double bond is present between the N(3) and 0(4) 

50 atoms, 

and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to 
j), to an acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the 
compounds of the general formulae (I), (II). (Ill) and (V) can be carried out preferably with a suitable 
55 carboxylic acid, in the presence of dicyclohexyl-carbodiimide in a suitable solvent, preferably in dich- 
loromethane, in a temperature range of 10 to 30 * C during 1 to 25 hours. 

According to an other preferred embodiment of the pros nt invention the compounds of the general 
formulae (I). (II), (III) and (V) can be acylated in a temperature range of zero to 150 *C by a suitable 
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reactive acyl derivative, i.e. carboxyiic acid anhydride, mixed anhydride or acyl chloride, in the absence or 
presence of a solvent usually applied in acylations of such types such as chloroform or dichloromethane. in 
the absence or presence of an acid-binding agent, such as triethylamine. If the additive acylation is 
performed with isocyanates, the reaction is advantageously carried out in dimethylformamide, benzene or 

6 dtchloromethane in a temperature range of 15 to 100 X during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula 
(V), wherein R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex 
metal hydride, preferably sodium borohydrlde, in a solvent or solvent mixture which has no or only low 
reactivity to the complex metal hydride applied. In these reactions a Ci -4 alcohol or pyridine is the solvent 

70 of choice. (Similar selective reductions are described in the U.S. patent specifications Nos. 4.423,044 and 
4.835,152.) 

The nitro group of the new compounds of general formula (V> are reduced to an amino group by 
hydrazine or hydrazine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in 
a Ci -4 alcohol, dioxane, tetrahydrofuran, benzene, dimethylformamide, dimethytacetamide or in a mixture 
15 thereof. 

According to a preferred embodiment of the process of the present invention the reduction can be 
earned out in methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a 
temperature range of 10 to 65 * C (U.S. patent specification No. 4,614,740) but, if desired, the reduction and 
the removal of the phthaloyi protecting group described in process d) can be performed in the same vessel. 

20 The N-phthaloylamino acids of the general formula (IV) containing a chiral carbon atom, wherein R^ 
means a Ci -4 alkyl group and n is 1 . can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of the general formula (t) of the invention, which contain a basic amino group, wherein 
R3 and R^ mean a hydrogen atom or R and/or R^ stand for an amrnoacyl group, can be transformed to their 
acid-addition salts by known methods. 

25 The preparation of the compounds of the general formula (II) used as starting materials in the process 
of the present invention is described in the U. S. patent specification No. 4.614.740, that of the compound of 
the general fomnula (111), wherein R^ stands for a hydrogen atom, in the U. S. patent specification No. 
4,835,152, while that of the compound of general formula (IV) is published in the French patent specification 
No. 85,09793. The compounds of general formula (III), wherein R* stands for various acyl grups, are new. 

30 The process for their preparation is described hereinafter, before Table 10. or they can be synthetized by 
methods described therein. The preparation of the new starting compounds of the general formula (V) is 
described in the Examples. The (a-c)-amino acid derivatives of general formula (VI) are prepared by 
methods known from the literature [J. Am. Chem. Soc. 35. 1133 (1913); 41. 845 (1919); Berichte der 
Deutschen Chemischen Gesellschaft 40, 498, 2649 (1907);"^, 1103, 3159 (1913): 47, 3166 (1914)] or by 

35 known methods using the reaction of phthalimide potassium with the required halocarboxylic acid. 

The compounds of the general formula (I) prepared by the process of the present invention possess 
central nervous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, 
which can be shown by pharmacological tests. 

In the comparative study 1-(4-aminophenyl)r4-methyl-7,8-methylenedioxy-5H-2,3-benzodia2epine (U. S. 

40 patent specification No. 4,614.740, in the following "reference compound"), having similar structure and 
efficacy as the comp>ounds of the invention, was applied as reference compound. As already mentioned in 
the introduction, this compound proved to be Ames-positive in addition to its valuable pharmacological 
properties. In opposition to this the compounds of the present invention proved to be negative in the Ames- 
test. 

45 The pharmacological effects of the compounds of general formula (1) are presented in Tables 1 to 8,. 

Narcosis-potentiating effect In mice 

The narcosis-potentiating effect was tested with 3 oral doses in 10 mice/dose. The ED50 value is the 
50 dose prolonging the narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 
50 % of the animals in comparison to the control group treated only with the vehicle. The ED50 values were 
calculated by the Litchfield-Wilcoxon method [J. Pharmacol. Exp. Ther. 96. 99 (1949)]. The results are 
presented in Table 1. 

55 
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Tabl 1 

Narcosis potentiating effect in mice 



Compound ED50 p.o. 

Reference compound 7.4 

15 (16) 3.6 

18 8.8 

39 27.5 

42 7.9 

44 13.5 



Table 1 (contd.) 



Compound ^1^50 P*o. 
Example Wo. ; P>q/Kq 



44 


13.5 


45 


4.9 


46 


"11.5 


48 


5-8 


49 


9.5 


56 


12.5-25 


60 


4.4 


62 


5.2 


66 


24.0 


69 


15-20 


73 


4.5 


98 


5.8 


107 


6.25-12.5 


108 


« 12.5 


109 


» 12.5 


115 


7.7 



The data of Table 1 demonstrate that the efficacy of several compounds Is similar or significantly 
superior to that of the reference compound. Compounds of Examples 15 (16), 45, 60, 73 and 98 proved to 
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be especially potent. 
Anticonvulsive effect In mice 

The anticonvulsive effec of the compounds was measured by using the electroshock test [Swinyard: J. 
Pharmacol. Exp. Ther. 106, 319 (1952)], furthermore by using various chemical agents such as pentetrazole 
[Goodman: J. PharmacoLExp. Ther. 108 , 168 (1953)1, strychnine [Roskovski: J. Pharmacol. Exp. Ther. 129. 
75 (I960)], bemegride. nicotine and 4-aminopyridine. The test compounds were orally administered TrTd 
doses, to 10 male CFLP mice per dose. 

The results are presented in Table 2 . 

Table 2 

Anticonvulsive effect in mice 



Compound 


£S 


Pentetr- 


Strychnine 


Bemegride Nicotine 4-AP 


Example No« 


azole 


ED50 p.o. 














na/ka 








Reference 
compound 


38 


115 


87 


73 


70 


43 


15 (16) 


12.5 


37 


>200 


16 


45 


9 


18 


17.5 


29 










39 


53 


170 


>200 


>200 


>200 


29 


42 


24 


33 


28 


24 


155 


34 


45 


27 


44 


>100 


51 


30-80 


«70 


46 


20 


57 


>100 


70-80 


»100 


25-30 


48 


10.5 


35-40 










49 


25 


53 


>100 


30-35 


45 


28 


60 


24 


62 










62 


12.5 


56 




25-50 






66 


42 


135 


KlOO 


>100 


100-150 


84 


69 


57 


>100 










73 


16 


62 


50-100 


49 


53 


25 


98 


8.4 


19 


20 


11 


19 


13.5 


107 


23.5 


120 










108 


27 


>100 










109 


21 


>100 










115 


.17..1_ 


23.9 











ES = electroshock 4-AP = 4-aminopyridine 
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The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 15. 
42, 45, 46, 73. 98. 107, 108. 109 and 115) is superior to that of the reference compound. 

Muscle-relaxant activity In mice 

The muscle-relaxant activity was measured in two tests. In Randall's inclined screen test [J. Pharmacol. 
Exp. Ther. 129. 163 (I960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The 
r suits are shown In Table 3 . 

Table 3 
Inclined screen test in nice 



Compound ^^50 ^*P* 

Example No. ma/ka 

Reference compound 47 

15 (16) 23.5 

18 31 

42 42 

45 35 

48 20.5 

49 36 
60 150 
62 25 
66 52 
73 27 
98 18.0 

107 >200 

108 >200 

109 61 
115 16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J. Am. 
Pharm. Assoc. 46, 208 (1957)]. The results obtained with the three selected compounds of highest activity 
and that of the reference compound are presented in Table 4. 
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Table 4 
Rotarod test in nice 



70 



76 



Compound 

Example No. 



ED50 i.p. 



Reference compound 
15 (16) 
42 

98 



24 
3.7 
8.1 
8.6 



Tables 3 and 4 demonstrate that several compounds possess strong muscle-relaxant activity 
20 (compounds of Examples 15, 18, 42, 45, 48, 49, 62, 73, 98 and 115). 

Effect on spinal function 

The effect on spinal function was studied with the most active compound (compound of Example 1 5 or 
25 16) and the reference compound. Table 5 shows the effect on polysynaptic flexor reflexes in cats [Farkas 
and Kdrpdti: Pharm. Res. Comm. 20, SI. 141 (1988)]. 

Table 5 



30 



35 



40 



45 



Effect on spinal flexor reflex 


Compound Example No. 


Cumulative doses 


Inhibition of flexor reflex in 


EDso mg/kg 




mg/kg, i.v. 


per cent of control 




Reference 


0.25 


12 


0.90 


compound 


0.5 


30 - 


(0.46-1.76) 




1.0 


57 






2.0 


77 




15(16) 


0.05 


11 


(0.19-0.62) 




0.1 


19 






0.2 


31 






0.4 


52 






0.8 


77 





The effect of the above compounds on the spinal root potentials in cats was tested in spinally 
immobilized animals [Farkas et al.: Neuropharmacology 21, 161 (1989)]. 
The results are presented in Table 6. 



50 
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Tables 



Effect on spinal root potentials In cats 


Compound 




Inhibition of reflexes in per cent of control 




Example No. 














Cumulative l.v. 


Monosynaptic 


Polysynaptic 


Dorsal root 


Dorsal root 




doses mg/kg 


reflex 


reflex 


reflex 


potential 


Reference 


0.5 


16 


15 


0 


2 


compound 


1.0 


27 


24 


2 


4 




2.0 


47 


43 


4 


4 


15(16) 


0.1 


10 


8 


1 


1 




0,2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



20 Monosynaptic reflex-inhibiting EDso values: 

Reference compound: 2.20 (1.02-4.75) mg/kg, l.v. 

Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 
Polysynaptic reflex-inhibiting ED50 values: 

Reference compound: 0.60 (0.32-1.13) mg/kg, i.v. 
25 Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg, i.v. 

El ctrophyslologlcal tests 

The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex 
30 slices in vitro [Fletcher et al., Br. J. Pharmacology 95, 585 (1988)] are summarized in Table 7 . 

Table 7 



Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration uM 


Inhibition of induced field 


ICso uM 






potentials in % of control 




Reference 


10 


22 


30.0 


compound 


20 


39 






40 


. 62 






80 


73 




15(16) 


10 


30 


21.5 




20 


47 






40 


69 






80 


82 





The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of 
Harrison and Simmonds [Br. J. Pharmacol. 84, 381 (1981)]. In rat neocortex slices the DC-potential changes 
induced by quisqualate perfusion were dose-dependently inhibited by the reference compound in the 
concentration range of 10-50 uM. At the concentration defined, the compound of Example 15 (16) proved to 
be twice as active as the reference compound In inhibiting the response to the 2-mlnute perfusion with 10 
uM of quisqualate. However, both molecules failed to affect the responses induced by NMDA. Accordingly, 
the compound of Example 15 (16) can be considered to be a selective. non-NMDA but quisqualate-type 
excitatory amino acid antagonist. 

Acut t xicity in rats 
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Acute toxicity data obtained in rats ar summarized in Table 8 . 

Table 8 



70 



15 



20 



25 



30 



35 



40 



45 



SO 



56 



Acute toxicity In rats 


Compound 


Sex 


Route of 


LDso mg/lcg 


Example No. 




administration 




15 


Male 


i.p. 


145 (128-163.1) 


(16) 


Male 


P.O. 


«200 




Female 


i.p. 


140(122-161) 




Female 


P.O. 


235(190-291) 


42 


Male 


i.p. 


155 (109.9-218.5) 




Mate 


P.O. 


>600 




Female 


i.p. 


180(156.5-207.0) 




Female 


P.O. 


>600 



At toxic dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, ad- 
ynamia, and loss of the righting reflex. The cause of mortality was respiratory insufficiency developing 
within 1 to 2 hours after i.p. administration and within 10 to 20 hours after oral application. 

Based on the above pharmacological results, the compounds of general formula (I) according to the 
invention possess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist 
(neuroprotective) effects. Thus, they are therapeutically useful for the treatment of epilepsy as well as 
various diseases connected with spasms of the sl^eletat musculature and cerebral ischaemia (stroke). 

The invention also relates to pharmaceutical compositions containing compounds of general formula (I) 
or phamnaceutically acceptable acid-addition salts thereof as active ingredients as well as to the preparation 
of these compositions. 

For therapeutical use, the active compounds according to the invention are suitably formulated to 
pharmaceutical compositions by admixing tiiem with commonly used nontoxic, inert, solid or liquid 
pharmaceutical carriers and/or auxiliary materials useful for enteral or parenteral administration. As carriers, 
e.g. water, gelatine, lactose, starch, pectin, magnesium stearate, stearic acid, talc or vegetable oils can be 
used. As auxuliary materials, e.g. preservatives and wetting as well as emulsifying, dispersing and 
aromatizing agents and buffers can be employed; 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may 
be transformed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, 
capsules, pills or suppositories) or liquid compositions (such as aqueous or oily sulutions. suspensions, 
emulsions or syrups) as well as to injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 
0.2-1 .5 mg/kg of body weight which is administered daily, optionally divided to several doses. 

Based on the above facts, the present invention also provides: 

- a method of blocking one or more excitatory amino acid receptors in mammals. This method 
comprises administering to a mammal in need of such treatment a pharmaceutically effective amount 
of the general formula (I); 

- a method of treating epilepsy in mammals. This method comprises administering to the mammal in 
need of such treatment an antiepileptic amount of a compound of the general formula (I); 

- a method of treating spasms of the skeletal musculature in mammals. This method comprises 
administering to the mammal in need of such treatment a muscle-relaxing amount of a compound of 
the general formula (1); 

- a method of treating cerebral ischaemia (stroke) in mammals. This method comprises administering to 
the mammal in need of such treatment a pharmaceutically effective amount of a compound of the 
general formula (1). 

The compounds prepared by the process of the invention were identified by elementary analysis, their 
purity and structure were controlled and confirmed by thin-layer chromatography, IR. ^H-NMR, '^c-NMR 
and mass spectrometry. 

The invention is illustrated in detail by the following non-limiting Examples. 



ExampI 1 
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l-(4-Dlac tylamlnoph nyl)-3-a tyl-4-m thyl6ne-7,8-methylen dioxy-4,5-dlhydro-3H-2,3- 
b nz diazepin 

2.93 g (0.01 mol) of 1-(4-amlnophenyl)-4-methyI-7,8-methylenedioxy-5H-2,3-benzodia2epine were re- 
fluxed with 20 ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, the 
residue was taken up in 2x20 ml of anhydrous ethanol. the solution was repeatedly evaporated and the 
resulting residue of 4.55 g was submitted to column chromatography (adsorbent: Kieselgel 60. eluant: ethyl 
acetate - benzene 4:1). The raw product was triturated with 20 mi of hot isopropanol to yield 1.44 g (34.4 %) 
of the aimed product, m.p. 240-245 (slight decomp.). 
C23H21N3O5 = 419.445 

Example 2 

1-(4-Formylamlnophenyl)-4-methyl-7,a-methylenedloxy-5H-2,3-benzodlazepine 

3.0 g (10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-ben20diazepine were dis- 
solved in 160 ml of dichloromethane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide, then 0.51 ml 
(13.3 mmol) of 100 % formic acid were added and the reaction mixture was stirred for 2 hours at room 
temperature. The precipitated N.N'-dicyclohexylurea was filtered, the filtrate was exracted with 2x30 ml of 
10 % aqueous sodium carbonate solution, then with 2x30 ml of distilled water, the organic layer was dried 
and evaporated at reduced pressure. The residue was dissolved in ethyl acetate, filtered and evaporated 
under reduced pressure. The resulting raw product was recrystallized from 20 ml of 50 % ethanol to yield 
2.93 g (89.3 %) of the aimed product, m.p. 152-154 *C (slight decomp.). 
C18H15N3O3 = 321.342 

Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
Example 3 

1-(4-Cyanoacetylaminopheny1)-4-methyl-7,8-methytene-dioxy-5H-2,3-benzodlazeplne 
C2oHi6N403 = 360.380. m.p.: 241-243 *C (decomp.). 
Example 4 

1-(4-Methoxyacetylamir)ophenyl)-4-methyl-7,8-methylene-dioxy-5H-2,3-benzodlazeplne 

C20H19N3O4 = 365.396. m.p.: 203-205 'C 
Example 5 

1*(4-Valerylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

C22H23N303 = 377.450, m.p.: 217-219 'C (decomp.). 
Example 6 

1-(4-PhenyIacetylaminophenyl)-4-methyl-7,8-methylene-dloxy-5H-2,3-benzodiazepine 

C25H21N3O3 = 411.467, m.p.: 245-247 'C (decomp.). 
Example 7 

1-(4-Cycl pr pan carb nylamlnophenyl)-4-m thyl-7,8-m thyl n dioxy-5H-2,3-benzodiazeplne 

C2iHi9N303 = 361.407. m.p.: 260-262 -C (decomp.). 
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ExampI 8 

1-(4-Acetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

5 10 g (34 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedjoxy-5H-2,3-ben20dia2epine were stirred 
for 3 hours with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of 
anhydrous ethanol and dried, yielding 9.2 g of raw product, m.p. 252-254 * C (decomp.). This product was 
treated with 45 ml of hot 99.5 % ethanol. After cooling the crystals were filtered, washed with 3x10 ml of 
ethanol and dried to give 8.68 g (76.1 %) of the aimed product. m.p.: 256-258 ' C (decomp.). 

10 Ci9Hi7N3 03 = 335.369 

Example 9 

1-(4-Propionylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazepfne 

75 

C20H19N3O3 = 349.396. m.p.: 228-230 'C (decomp.). 
It was prepared by the process described in Example 8. 

Example 10 

20 

1-(4-Plvaloylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

1.56 ml (11.2 mmol) of triethylamine and 1.38 ml (11.2 mmol) of pivaloyi chloride were added to a 
solution of 3 g (10.2 mmol) of 1-(4-amlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodia2epine in 

25 160 ml of dichloromethane and the reaction mixture was stirred at 25 'C for one hour. The precipitate 
formed was filtered, washed with 3x5 ml of dichloromethane. then with 3x20 ml of water and dried to yield 
1 .59 g of pure product, m.p. 225-227 * C (decomp.). The other portion of the product was isolated from the 
organic phase. The filtrate was extracted with 3x20 ml of water, then with 3x15 ml of 4 % aqueous sodium 
hydroxide solution, finally with 2x30 ml of water. The organic layer was subsequently dried and evaporated 

30 under reduced pressure. The crystalline residue was combined with the former product of 1.59 g and 
suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product, m.p.: 225-227 * C (decomp.). 
C22H23N303 = 377.450 

35 Example 11 

1-(4-Benzoylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 
40 4 g (13.6 mmol) of 1-(4-aminophenyl)-4-methy!-7,8-methylenedioxy-5H-2.3-benzodiazepine in dich- 
loromethane and the reaction mixture was stirred at 25 • C for 24 hours. The solution was extracted with 
3x30 ml of water, 3x20 ml of a 4 % aqueous sodium hydroxide solution and finally with 2x30 ml of distilled 
water. The organic layer was dried, evaporated under reduced pressure, then the crystalline residue was 
treated with 20 ml of hot ethanol to obtain 3.97 g of raw product, m.p. 242-243 * C. This raw product was 
45 repeatedly treated with 20 ml of hot ethanol. next day it was filtered at 0-5 'C, washed with 3x3 ml of 
ethanol and dried at 100 to yield 3.85 g (71.3 %) of the pure aimed product, m.p. 246-247 *0 
(decomp.). 

Ca^HigNaOs = 397.40 
50 Example 12 

1-(4-Palmlloylamin phenyl)-4-methyl-7,8-methyl nedi xy-5H-2,3-benz diazepine 

By following the process described in Example 11, with recrystallization of the raw product from 50 % 
55 ethanol, the pure aimed product was obtained, m.p. 138-140 • C. 
C33H45N3O3 - 531.747 

Example 13 
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1-(4-Phenylcarbam ylamlnoph nyl)-4-m thyl-7,8-m thyl n dioxy-5H-2,3-b nzodiaz pine 

0.22 ml (2.04 mmol) of phenyl Isocyanate was added to a solution of 0.50 g (1.7 mnr^ol) of 1-(4- 
aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodia2epine in 4 ml of dimethylformamide and the 

5 reaction mixture was stinted at 25 • C for one hour. Then it was diluted with 20 ml of diethyl ether and 
filtered at 5 *C. The crystals were washed with 2x5 ml of diethyl ether and dried at 60-100 *C. The 
resulting 0.70 g of raw product, m.p. 239-240 'C (sintering at 180 *C) was refluxed in 15 ml of ethanol, 
filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 *C to yield 0.55 g (78.6 %) of the 
aimed product, m.p. 240-241 *C (decomp.). 

10 C24H2oN403 = 412.456 

Example 14 

1-[4-(4-CaitK>xybutyrylanf)ino)phenyQ-4-methyl-7,8-methyl6nedloxy-5H-2,^ 

15 

A solution of 0.50 g (1.7 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-k)en- 
zodiazepine in 30 ml of anhydrous dichloromethane was stinred with 0.18 g (1.87 mmol) of glutaric acid 
anhydride at 20-25 * C for 6 hours. Next day the crystals formed were filtered at 0-5 ' C, washed with 3x2 
ml of dichloromethane and dried at 60-80 *C to give 0.60 g (87.0 %) of the pure aimed product, m.p. 225- 
20 227 • C (decomp.). 

C22H21N3OS = 407.434 

Example 15 

25 1-(4-Amlnophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H- 
2.3-benzodiazepine in 100 ml of chloroform first 1.68 ml (12.1 mmol) of triethylamine, then under constant 
Ice-cooling and stirring 1.15 ml (12.1 mmol) of acetic anhydride were added. Stirring was continued for 

30 additional 2 hours, then the solution was extracted with 3x100 ml of water, the organic layer was dried and 
evaporated under reduced pressure. The crystalline residue was recrystallized from 40 ml of isopropanol to 
obtain 3.50 g (85.7 %) of the aimed product, m.p. 220-222 'C. After repeated recrystallization the m.p. 
increased to 223-225 * C. 
C19H19N3O3 = 337.385 

35 Hydrochloride: (Ci9H2oN303)CI = 373.850, m.p.: 248-252 (decomp.). 

Example 16 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylene-dioxy-3,4-dihydro-5H-2,3-benzodlazepine 

40 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nitrophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4- 
dihydro-5H-2,3-benzodia2epine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel 
catalyst and 1.4 ml (28 mmol) of 100 % hydrazine hydrate were added, then the reaction mixture was 
stirred at 20-25 'C for one hour. The starting nitro derivative was dissolved within 10-20 minutes. After 

45 filtering the filtrate was evaporated under reduced pressure, the white crystalline residue was washed with 
30 ml of distilled water onto a filter, it was washed with 3x10 ml of distilled water and dried at 100 to 
give 1.50 g of a raw product, m.p. 218-220 'C. This raw product was purified by treating with 12 ml of hot 
isopropanol. After cooling it was filtered at 5 'C, washed with 3x1 ml of isopropanol and dried at 100 'C to 
yield 1.40 g (77.35 %) of a white crystalline powder, m.p. 221-223 'C. On the basis of analyses and 

50 spectra it was identical to the product of Example 15 obtained by a different process. 

Example 17 1 25 

The process described in Example 16 was followed for preparing other 1-(4-aminophenyl)-3-R-4-methyl- 
55 7,8-methylenedioxy-3,4-dlhydro-5H-2,3-ben20dia2epines of the general formula (I). The data of the products 
prepared are presented in Table 9. 
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Tables 



Products of the general formula (1) wherein R2 = CHa and Ri » R3 » R4 » H 


Example No. 


R 


M.p. -C 


17 


Trifluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


PivaloyI 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



The new nitro compoundis of the general formula (V). wherein R = H or acyl group, used in the 
preparation of products of Examples 16 to 25. can be prepared by processes described In Examples 26 to 



Example 26 

1-(4-Nitrophenyl)-4-methyl-7,&-methylenedioxy-3»4-dihydro-5H-2,3-benzodiazepine 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nitrophenyl)-4-methyl-7,8-methylenedioxy-5H- 
2.3-ben2odia2epine (French patent specification No. 85,09793) in 380 ml of ethanol first 22.5 ml (0.278 mo!) 
of concentrated hydrochloric acid were added at constant stimng whereupon a solution was formed within a 
few minutes, then 11.5 g (0.3 mole) of sodium borohydride were charged into the solution portionwise 
during 30 minutes. Stirring was continued for 15 minutes, then the orange-coloured precipitate formed was 
filtered and extracted on the filter with 4x30 ml of chloroform. The combined chloroform filtrate was 
evaporated under reduced pressure, the crystalline residue was brought to a fitter with 200 ml of distilled 
water, then washed with 3x20 ml of distilled water and dried at 80-100 *C to yield 4.90 g (97.2 %) of the 
aimed product, m.p.: 162-164 *C. 
C17H15N3O4 = 325.331 

Example 27 

1-(4-Nitrophenyl)-3-acetyl-4-nnethyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodlazepfne 

A 2.0 g (6.15 mmol) portion of the product of Example 26 was stirred with 10 ml of acetic anhydride at 
25 • C for 3 hours then 50 ml of distilled water were added and the stirring was continued for one hour. The 
yellow precipitate formed was filtered, washed with 3x10 ml of distilled water and dried at 80-100 *C to 
obtain 2.6 g of raw product. After recrystallization from 10 ml of ethanol 1.94 g (85.8 %) of the aimed 
product were obtained, m.p.: 140-142 'C. 
CigHi/NgOs = 367.369 

Example 28 

1-(4-Nitrophenyl)-3-trlfluoroacetyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepine 

To a solution of a 1.5 g (4.61 mmol) portion of the product of Example 26 in 30 ml of anhydrous 
dichloromethane 0.75 ml (5.3 mmol) of trifluoroacetic acid anhydride and 0.75 ml (5.3 mmol) of 
triethylamine were added and the reaction mixture was stinred at 25 * C for 3 hours. Subsequently, the 
mixture was extracted with 3x20 ml of water and the organic layer was dried and evaporated under reduced 
pressure. The crystalline residue was treated with 15 ml of hot ethanol. cooled, filtered, washed with 3x1 ml 
of ethanol and dried at 80-100 to yield 1.84 g (94.85 %) of the aimed compound as a bright yellow 
crystalline product. m.p.: 165-167 'C (decomp.). 
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CisHuFsNaOs = 421.339 
Example 29 

5 1-(4-Nitrophenyl)-3-propionyl-4-methyi-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepine 

A 1.54 g (4.7 mmol) portion of the product of Example 26 was stirred with 8 ml of propionic acid 
anhydride at 25 * C for 3 hours, then 30 ml of diethyl ether were added and the solution was kept at 0-5 * C 
overnight. The precipitate formed was filtered, washed with 3x8 ml of diethyl ether and dried to yield 1.32 g 
10 (73.7 %) of the aimed compound as a light yellow product, m.p.: 189-190 * C. 
C2oHi9N305 = 381.396 

Example 30 

75 1-(4-Nltrophenyt)-3-valeryl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H>2,3-benzodiazeplne 

To a solution of a 2.5 g (7.68 mmol) portion of the product of Example 26 in 40 ml of anhydrous 
dichloromethane 4.75 g (23 mmol) of dicyclohexylcarbodiimlde and 2.88 g (23 mmol) of n-valeric acid were 
added and the reaction mixture was maintained at 25 • C under Intermittent stirring for 24 hours. Then the 

20 N,N'-dicyclohexylurea formed as by-product was filtered, the filtrate was evaporated under reduced 
pressure, the residue was mixed with 2x40 ml of distilled water, decanted and the wet product was left to 
solidify under 50 ml of 50 % ethanol. The solid conripound was filtered, washed with 2x10 ml of 50 % 
ethanol and dried at 80 'C. The raw product obtained was recrystallized from 24 ml of ethanol and the 
crystals were dried at 100 *C to yield 2.20 g (70 %) of the aimed product as a yellow powder, m.p.: 145- 

25 147 -C. 

C22H23N305 = 409.450 

Example 31 

30 1-(4-Nltrophenyl)-3-pivaloyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodiazeplne 

By following the process described in Example 28 but applying pivaloyi chloride insted of trifluoroacetic 
acid anhydride. 1.68 g (89.4 %) of the aimed product were obtained, m.p.: 164-166 'C. 
C22H23N3O5 - 409.450 

35 

Example 32 

1-(4-Nitrophenyl)-3-benzoyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodiazepine 

40 By following the process described in Example 31 but using benzoyl chloride as acyl chloride, 1.72 g 
(86.9 %) of an ochre yellow product were obtained, m.p.: 222-224 • C (decomp.). 
C24H19N3O5 = 429.440 

Example 33 

45 

1-(4-Nltrophenyl)-3-phenylacetyt-4-methyl-7,8-methytenedloxy-%4-dlhydro-5H-2,3-benzodiazepine 

By following the process described in Example 30 but using 50 % of the calculated molar amount of 
dicyclohexylcarbodiimide and phenylacetic acid, a bright yellow product was obtained, m.p.: 193-195 •C. 
50 C25H2tN3 05 = 443.467 

Examples 34 t 36 

The products of Examples 34 to 36 were obtained by following the process described in Examie 33 and 
55 using the respective acid components. 

Example 34 
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1-(4-Nltrophenyl)-3-cyclopropanecarb nyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazepine 

M.p.: 225-228 * C (decomp.). 
C2iHi9N305 = 393.407 

Example 35 

1-(4-Nltrophenyl)-3-cyanoacetyl-4-methyl-7,&-methylenedloxy-3,4-dlhydro-SH-2,3-benzodlazepine 

M.p.: 185-188 
C20HUN4O5 ^ 392.380 

Example 36 

1-(4-Nitrophenyl)-3-methoxyacetyl-4-methyl-7,8-methylenedloxy-3k4-dlhydro-5H-2,3-benzodl^ 

M.p.: 187-189 
C2oHi9N306 ^ 397.396 

Example 37 

1-(4-Nitrophenyl)-3-(4-carboxybutyryl)-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3- 
benzodiazeplne 

By using the product of Example 26 as starting material and performing the acylation according to 
Example 14 with glutaric acid anhydride, finally recrystalltzing the raw product from ethanol the pure aimed 
product was obtained, m.p.: 148-150 * 0. 
C22H2iN307 = 439.434 

Example 38 

1-(4-Aminophenyl)-3-phenylcarbamoy}-4-methyl-7,8*methylenedloxy-3»4-dihydro-SH-2,3- 
benzodiazeplne 

To a solution of 0.70 g (2.3 mmolj of 1-(4-amlnophenyl)-4-niethyl-7.8-methylenedioxy-3,4-dihydro-5H- 
2.3-t)enzodia2epine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl Isocyanate was added and 
the reaction mixture was refluxed for one hour. Thereafter the solution was evaporated under reduced 
pressure and the amorphous residue was mixed with 20 ml of hot 50 % ethanol. The suspension was 
cooled to 0 'C and filtered to yield 0.76 g of a raw product, m.p. 190-200 'C. After recrystallization from 
99,5% ethanol and trituration with ethyl acetate the aimed compound melts at 207-209 * C. 
C24H22N4O3 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent 
specification No. 198,494. However, the compound may also be prepared by a new method according to 
the process of Example 16, by using the compound of Example 26 as starting material to give excellent 
yields (84 %). The raw product may be recrystallized from 50 % ethanol, m.p.: 118-120 'C. 

Example 39 

1-(4-Dlacetylaminopher)yl)-3-acetyl-4-methyl-7,8*methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

2.0 g (6.7 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 
were refluxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced 
pressure. The crystalline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of 
water. After drying 2.79 g of the raw triacetyl derivative were obtained. After washing with 20 ml of 
isopropanol and drying at 100 'C 2.39 g (84.6 %) of the pure aimed product were obtained, m.p. 224-227 

•c. 

C23H23N305 = 421.461 
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Example 40 

N^-[4-(3-Acetyl'4-methyh7,8*methylenedioxy*3,4-dihydro-5H-2,3-benzodiazepln-1-^^ 
methylurea 

5 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium 
hydride, 0.3 ml (5 mmol) of methyl Isocyanate was added and the reaction mixture was stinted at 50 * C for 
4 hours. The crystals formed after coling were filtered, washed with 3x3 ml of benzene, then triturated with 
20 ml of hot benzene. The hot mixture was filtered, the precipitate was washed with 3x3 ml of benzene and 
10 dried to give 0.65 g (79.6 %) of the aimed product, m.p.: 168-170 • C (decomp.). 
C2iH22N*04 = 394.439 

Example 41 

75 N*-[4-(3-Acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodiazepln-1-yt)-phenyQ-N3- 
phenylurea 

By following the process described In Example 40 but using phenyl Isocyanate Instead of methyl 
Isocyanate, refluxing the reaction mixture for 10 hours, evaporating It under reduced pressure, then 
20 suspending the residue first in 50 ml of diethyl ether and then in 15 ml of ethyl acetate, 0.69 g (75.7 %) of 
the aimed product was obtained, m.p.: 184-186 *C (decomp.). 

C26H24N404 = 456.510 

Example 42 

25 

1-(4-Acetylamlnophenyl)-3-acetyM-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-beiuodim 

1.3 g (4.4 mmol) of 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodlazepine were stinted at 20-25 * C with 5 ml of acetic anhydride for one hour, then the yellow solution 
30 was poured into 100 g of ice-water and stirred until the decomposition of the excess anhydride became 
complete. The precipitate formed was filtered, washed with 3x10 ml of distilled water and dried to give 1.6 g 
of raw product. After recrystallizatlon from 20 ml of benzene 1 .50 g (89.85 %) of the aimed product were 
obtained, m.p.: 158-160 'C (decomp.). 
C21H21N3O4 = 379.423 

35 

Example 43 

1-(4-Formytaminophenyl)-3-fonnyl-4-methyl-7,8-methylenedioxy-3,4<llhydro-5H-2,^ 

40 To 6.0 ml (0.104 mol) of acetic anhydride 3.0 ml (0.08 mol) of 100 % formic acid were added dropwise 
at 0 'C during 5 minutes while constant stirring. The stirring was continued at 50 *€ for 15 minutes. 
Thereafter 1 g (3.3 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedloxy-3,4-dihydro-5H- 
2,3~benzodiazepine was added to the thus-prepared mixed anhydride. The reaction mixture was stirred at 
25 'C for 1.5 hours, then poured into ice-water, the precipitate formed was filtered, washed with 4x5 ml of 

45 distilled water and dried at 80 'C to give 0.80 g of raw product. After crystallization from 3 ml of ethyl 
acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p.: 193-195 • C. 
C19H17N3O4 = 351.369 

Example 44 

50 

1-(4-Trlfluoroacetylamlnophenyl)-3-trlfluoroacetyl-4-methyl-7,8-methxlenedloxy-3,4-dihydro-5H-2,3- 
benz diazepin 

1.48 g (5 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2.3-benzodlazepine 
55 were dissolved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamine and at 20-25 •C 
2.12 ml (15 mmol) of trtfluoroacetic anhydride were added and the reaction mixture was stirred for 2.5 
hours, then extracted first with 2x30 ml of water and thereafter with 20 ml of 5 % hydrochloric acid. The 
organic layer was dried over anhydrous sodium sulfate, evaporated under reduced pressure and the 
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amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 1.41 g (57.9 %) of the aimed 
diacyl derivative, m.p. 177-178 ^C. 
C2iH,5F6N304 = 487.363 

5 Example 45 

1-(4-Propionylaminophenyl)-3-proplonyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodlazeplne 

70 The process descrifc>ed in Example 44 was followed, except that 11.2 mmol of both triethylamine and 
propionic acid anhydride were used and the crystalline residue was recrystallized first from 15 ml of 50 % 
ethanol, then from 11.5 ml of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 * C. 
C23H25N304 = 407.477 

75 Examples 46 to 65 

Other diacyl derivatives of the general formula (I), wherein R = acyl group, = = H, R^ = CH3 
and R* = acyl group, where R and R* are the same or different, are presented in Table 10. These 
compounds were prepared partly from compounds of the general formula (III), wherein R = R^ = = R^ = 
20 H and R^ = acyl group; and partly from new compounds of the general formula (I), wherein R = acyl 
group, R^ = R3 = = R* = H and R^ = CH3, according to processes defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = R^ = R^ = H and R* = 
acyl group is illustrated in detail below on the derivative bearing acetyl group as R*: 

25 1-(4-Acetylamlnophenyl)-4-methyl-7,8-methylenedioxy-3t4-dihydro*5H-2,3-benzodiazeplne 

Method A) 

To a solution containing 6.0 g (20 mmol) 1-(4-amino-phenyl)-4-methyl-7,8-methylenedioxy-3.4-dihydro- 
30 5H-2.3-benzodiazepine in 30 ml of ethyl acetate 1.38 mi (21 mmol) of methanesulfonic acid were added. 
The crystalline precipitate was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the 
product was 7.37 g, m.p.: it sintered above 190 *C and weakly decomposed at 210-212 'C. The thus- 
obtained methanesulfonate salt of the starting substance was acetylated as follows: 

7.37 g of the powdered salt were suspended in 110 ml of acetic anhydride, the suspension was stirred 
35 at room temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl 
acetate and dried to give 6.54 g of methanesulfonate salt of the target compound, m.p. 240*241 *C (with 
decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following 
way: 6.54 g of salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of 

40 sodium hydrogen cari3onate were portionwise added to the clear solution. The precipitate was filtered, 
washed with 5 x 10 ml of water and dried to obtain 5.54 g of crude product. After recrystallization from 130 
ml of isopropanol, 3.11 g (yield 46 %) of product were obtained, m.p.: 221-223 'C (weak decomposition), 
the melting point of which increased to 223-225 'C after digesting with 15 ml of hot benzene. 
C19H19N3O3 = 337.385 

45 The hydrochloride salt decomposed at 262-264 * 

Method B) 

After dissolving 15.0 g (44.7 mmol) of 1-(4-acetyiaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3- 
50 benzodiazepine in 150 ml of pyridine under mild heating, 10.2 g (0.269 mol) of sodium borohydride were 
added and the mixture was stirred on an oil bath at a temperature of 100 'C for 5 hours. Then the reaction 
mixture was cooled to about 25 'C, 150 ml of water were dropwise added under continuous stirring during 
20 minutes, thereafter a mixture containing 180 ml of concentrated hydrochloric acid and 265 ml of water 
was added while cooling with ice-water. A yellowish suspension was formed. The precipitate was filtered, 
55 washed with 5 x 20 ml of water and dried to yield 15.2 g of salt, m.p. above 250 • C. In order to liberate the 
base, this salt was suspended in 150 ml of 50 % ethanol and then 5.7 g of sodium hydrogen carbonate 
were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes, washed 
successively with 3 x 10 ml of 50 % ethanol. 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and 
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dried to obtain 10.95 g of a crude product, m.p.: 218-220 *C (weak decomposition). After digesting this 
crude product with 50 mi of hot isopropanol and then with 100 ml of hot 99.5 % ethanoK 8.63 g (57.2 %) of 
the aimed compound were obtained, m.p.: 220-222 * C (weak decomposition). 

Physical characteristics of other 1-(4-acylamlno-phenyI)-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H- 
2,3 -benzodiazepine are as follows: 



-Analogue 


M.p. -C 


Propionyl 
Benzoyi 
Phenylacetyl 
Pivaloyi 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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55 Example 66 

1-(4-Glycylannln ph nyl).4-m thyl-7,8-methylenedi xy-5H-2,3-benzocliazepin 
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To a suspension of 2.89 g (5.97 mnnol) of 1-(4-phthaloylglycylannlnophenyl)-4-nnethy 1-7.8- 
methylenedjoxy-5H-2.3-ben2odia2epine (Example 79) in 50 ml of methanol 0.6 ml (11.9 mmol) of 100 % 
hydrazine hydrate was added and the mixture was refluxed for 2 hours. The reaction mixture was cooled, 
evaporated under reduced pressure, the partially crystalline residue was mixed with 40 ml of dich- 

5 loromethane. filtered and the by-product was washed with 2x10 ml of dichloromethane. The solution was 
extracted with 3x15 ml of 5 % hydrochloric acid, the aqueous layer was made alkaline with 24 ml of 
aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled water 
and dried at 100 *C \o obtain 1^7 g of raw product. After recrystallization from 73 ml of ethanol 1.50 g 
(71.8 %) of the aimed product were obtained. m.p.: 223-225 * C. 

70 C13M18N4O3 = 350.385 

Examples 67 to 78 

Other compounds of the general formula (I), wherein = CH3. = H, and some of their acid 
IS addition salts, prepared by the process of Example 66, are presented in Table 1 1 . The salts were prepared 
by known methods. 



20 



25 



30 



05 



40 



45 



50 



55 



25 



EP 0 492 485 A1 



10 



15 



20 



25 



30 



35 



40 



XI 



50 



a 



o 



o 

2 



a 

6 

X 

Gd 



0 

z 



a 

(0 
X 

u 



0) 

E 

or 
c 



S X X ^ 3= ^ 

CM ,-4^*«4^^n^CMnT3^MM 

o\in tn ox H r> fH iho 

r^fHWt-lniHfMi-ICMrMlDOfMrM 

H 0> H W 

W r-l 3 M « I r»i 

I I h I n ^1 

o I o « in M 

iH X «-! iJ i-t «N 



O H eo r<i O « 
00 00 \o 00 CO 



00 
00 



I 

CN ^ 

X m 

Z X 

I o 

m ■ — 

^ X 

CM U 

X I 

Si 8 

I I 

O 14 

U Q 



CM rg 
X X 

z 
t 



XXX 



X 

u 

X 

o 
I 

o 
a 
I 

o 



1 X X X 



M 

X 
X 

I 

<M 

g 

i 

8 



X 
Z 



X 

o 

(M (M ^ 
XXX 

z z u 
I I 1 

(M fM O 

X X o 

a o I 

8 8^ 



X 



r*- 00 a\ o H rj 
so to 



0\ O fH CM n 
00 0^ 0\ Ok 



<M 

X 

z 
I 

n 

g 



I 

n n O 
X X U 
U O • 

8 8^ 



<M 
X 

z 
I 

(M 

n X 

X u 

o » 

o o 

o u 



X X X X X 



z 
I 



r* m n 



X X 

z o 

n I O 

X n O 

<M X 

X O 9 

u ^ u» 

I I I 



O p X i4 



X 

z 
I 

tM 

X 

o 
I 

o 
o 



n * in vo 00 
P* P* P* 1^ 





CD 


\0 






H 


g 






9 




0) 










0 


a 


0 




6 




tM 


(0 


Fu 


•a 


X 












c 




(d 


o 


Q) 


a 






« 




Id 






u 


cu 




n 








« 


Id 


§ 


u 








so 






so 


X 








M 






P* 








cu 




0 




(0 


4J 


Id 










O 




§ 


P* 




3 






<M 


09 


M 




9 




c 


iH 






a 


tM 




B 




0 


(0 




u 


X 






u 








» 




<M 


o 




0 




n 








00 


o 


3 




tM 


(>* 


u 




1 


3 


>% 


X 












n 


a 


n 






a 


<p 


« 


a> 


o 






z 




0) 



55 Example 79 

1-[4-(N-Phthaloylglycylamino)ph nyQ-4-m thyl-7,8-methyl nedtoxy-5H-2,3-b nzodiaz pin 
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To a solution of 2.0 g (6.88 mmol) of 1-(4-aminophenyl)-4-methy!-7.8-methylenedioxy-5H-2,3-ben- 
zodiazepine in dichioromethane 1 .84 g (8.94 mmol) of dicyclohexylcarbodllmide and 1 .84 g (8.94 mmol) of 
powdered phthalimldoacetic acid were added and the reaction mixture was stirred at 25 *C for 8 hours, 
then left to stand at 0-5 *C overnight. The precipitate formed was filtered, washed with 3x3 ml of 
5 dichioromethane and dried at 60-80 * C to result in 5 g of a product consisting of a mixture of the target 
product and N.N'-dlcyclohexylurea, a by-product. This mixture was purified by refluxing with 210 ml of 
thanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanol, thereafter drying at 
100 * C to obtain 2.42 g (73.3 %) of the aimed product, m.p.: 266-268 * C (decomp.). 
C27H2oN405 480.489 

70 

Example 80 

1-[4-(N-Phthaloyl-r^mlnobutyrylam!no)phenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-b6n^ 

75 By following the process described in Example 79 but using 7-phthalimidobutyric acid. 3.8 g of a 
mixture were obtained, which was combined with the dichioromethane mother liquor extracted previously 
with 2x40 ml of a 10 % aqueous sodium carbonate solution. After evaporating under reduced pressure the 
residue was submitted to column chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl 
acetatemethanol 4:1). The evaporation residue was triturated with 10 ml of hot ethanol, cooled, filtered. 

20 washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) of the aimed product, m.p.: 233-235 'C 
(decomp.). 

C29H2*N40s = 508.543 
Example 81 

25 

1-[4-(M-Phthaloyl-DL-alanylamlno)phenyQ-4-methyl-7,8-m6thylenedloxy-5H-2,3-benzodlazep^ 

The process described in Example 79 was followed, except that N-phthaloyt-DL-alanlne (DL-2- 
phthalimldo-propionlc acid) was used. After filtering the slight precipitate formed the filtrate was evaporated, 

30 the residue was mixed with 15 ml of dichioromethane, carefully filtered and the clear solution obtained was 
repeatedly evaporated. The purification of the residue was achieved by refluxing it with 60 ml of ethyl 
acetate. Crystal formation was already started in the hot solution. The crystals were filtered at 0-5 *C, the 
nearly white crystal powder was washed with 3x3 ml of ethyl acetate and dried at 100 'C to give 2.75 g 
(80.95 %) of the aimed product, m.p.: 243-245 • C (decomp.). 

35 C28H22N4OS = 494.516 

Example 82 

1-(4-Nitrophenyi)-3-giycyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-SH-2,3-benzocllazepine 

40 

The process described in Example 66 was followed by using the compound prepared according to 
Example 85 as starting material, but the dichioromethane solution was extracted only with 3x20 ml of 
distilled water and the organic layer was evaporated under reduced pressure. The crystalline residue was 
purified by suspending it in 7 ml of ethanol to give the pure aimed product in a yield of 86.1 %, m.p.: 201- 
45 203 * C (decomp.). 

C1SH18N4O5 = 382.385 

Example 83 

50 1-(4-Nltrophenyl)-3-(7-aminobutyryl)-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3- 
benzodiazeplne 

By following the process described in Example 82 and using the compound prepared according to 
Example 86 as starting material, a product containing crystal solvent was obtained in a yield of 89.4 %. m.p. 
55 1 10-1 12 • C (recrystallized from 50 % ethanol). 
C21H22N4O5 = 410.439 

ExampI 84 
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1-(4-Nitrophenyl)-3-(DL-alanyl)-4-m thyl-7,8-methylen dloxy-3,4-dihydro-5H-2,3-b nz diaz pin 

By following the process described in Example 82 and using the compound pepared according to 
Example 87 the aimed compound was obtained, m.p. 220-221 * C (decomp.). 
C20H20N4O5 = 396.412 

Examples 85 to 87 

The new intermediates employed in Examples 82 to 84 as starting materials were prepared from the 
compound prepared according to Example 26 by the process of Example 81 . 

Example 85 

1-(4-Nitrophenyl)-3-(N-phthaloylglycyl)-4-m6thyl-7,8-methylenedioxy-%4-dihydro-5H-2,3- 
b nzodiazepine 

Yield: 93.3 %, m.p.: 173-174 'C (decomp.). 
C27H2oN»07 = 512.489 

Example 86 

1-(4-Nitrophenyl)-3-(N-phthaloyl-7-aminobutyryl)-4-methyl-7,8-methyienedioxy-3,4-dihydro-5H-2,3- 
benzodlazeplne 

M.p.: 218-220 
C29H2»N4 07 = 540.543 

Example 87 

1-(4-Nltrophenyl)-3-(N-phthaloyl-DL-alany0-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3^ 
b nzodiazepine 

M.p.: 210-212 "C 
C28H22N407 = 526.516 

Example 88 to 94 

The intermediates of the general formula (I), wherein R and/or R4 represent(s) Ci-e acyl grcup(s) 
substituted by a phthalimido group, are required for the preparation of compounds obtained by using the 
processes of Examples 73 to 78 and summarized in Table 12. They were prepared from the compound of 
Example 15 (16) or from a compound of the general formula (III), wherein R4 is hydrogen (see U.S. patent 
specification No. 4,835,152) or from 1-(4-acetylaminophenyl)-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H- 
2,3-benzodia2epine described hereinabove (before Table 10) by following the process of Example 81. 

As a matter of course, in Example 93 a twofold amount of phthaloylglycine and dicyclohexylcar- 
bodiimide have to be used. Thus, Table 12 lists new compounds of the general formula (I), wherein R and 
R* are acyl groups, R^ = R3 = h and R^ = CH3. 
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ExampI 95 

1-(4-Amlnoph nyl)-a-(7-amlnobutyryl)-4-m thyl-7,a-methylen dioxy-3,4-dihydr -5H-2,3- 
55 benzodiazepine hydrogen fumarate 



It was prepared from the compound of Example 83 by following Example 16, m.p.: 150-152 'C 
(decomp.) 
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tC29H25N*03]*C4H304 = 496.531 
Example 96 

5 1-(4-Aminophenyl)-3-(4-carboxybutyryl)-4-methyl-7,8 •methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine hydrochloride 

It was obtained from the compound of Exyample 37. according to Example 16, m.p.: 224-226 'C 
(decomp.). 
10 [C22H24N3O5ICI = 445.915 

Example 97 

1-(4-Trlfiuoroacetylamlnophenyi)-4-methyl-7,8-methylenedloxy-5H-2,d-benzodiazepine 

It was prepared by following Example 2, m.p.: 258-260 *C (decomp.). 
Ci9Hi4F3N303 = 389.339 

Example 98 

20 

1-(4-Amlnophenyl)-3-methyicarl>amoyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodlazeplne 

It was prepared from 1-(4-nitrophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
25 2,3-benzodia2epin8 according to Example 16, m.p. 199-201 'C. 

C19H20N4O3 = 352.401 

Hydrochloride m.p. 219-221 *C (decomp.). 

[Ci9H2iN403]CI = 388.866 

The starting nitro compound was prepared as follows: 
30 1.1 ml (18.4 mmol) of methyl Isocyanate were added to 3.0 g (9.22 mmol) of 1-(4-nitrophenyl)-4-methyl- 

7,8-methylene-dioxy-3,4-dihydro-5H-2.3-benzodiazepine (see Example 26) dissolved in 60 ml of dich- 

loromethane and stirred for 24 hours, then evaporated under reduced pressure. The crystalline residue was 

triturated with 30 ml of hot ethanol at 80 to 100 *C to obtain 3.35 g (95 %) of the lemon-yellow aimed 

product, m.p.: 238-240 'C (decomp.). 
35 C19H18N4O5 = 382.385 

Example 99 

1-(4-Aminophenyl)-3-(1-pyiToHdinoacetyl)-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
40 b nzodiazepine 

It was obtained from 1-(4-nitrophenyl)-3-(1-pyrrolidino-acetyl)-4-methyl-7.8-methylenedioxy-3,4-dihydro- 
5H-2,3-ben2odia2epine by following Example 16, m.p.: 212-214 'C. 
C23H26N4O3 = 406.493 

45 The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyI-7.8-methylenedioxy- 
3.4-dihydro-5H-2.3-benzodiazepine (see Example 116) according to Example 102. m.p.: 189-190 'C 
(decomp.). 

C23H24N4O5 = 436.477 
50 Example ICQ 

1-(4-Amlnoph nyl)-3-(N.N.dlm thylglycyl)-4-methy|.7,8-methyl n dl xy.3,4-dihydro-5H-2,3- 
b nzodiaz pin hydr genfumarat 

55 It was prepared f r4om 1 -(4-nitrophenyl)-3-(N.N-dimethylglycy l)-4-methyl-7.8-methy lenedioxy-3.4- 
dihydro-5H-2,3-ben2odi2apine according to Example 16, m.p.: 202-204 'C (decomp.). 
[C2iH25N4 03]C4H304 = 496.531 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8-methylenedioxy- 
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3.4-dlhydro-5H>2,3-benzodiazepine according to the process described in Example 103, m.p.: 158-160 * C. 
C21H22N4O5 = 410.439 

Example 101 

1-(4-Chloroacetylamlnophenyl)-4Hnethyl-7,&Hfnethyleriedioxy-5H-2,3-beriz 

It was prepared according to Example 2. except that chloroacetic acid was used. m.p.: 209-214 *C 
(carbonization). 
C19HUCIN3O3 = 369.818 

Example 102 

1-[4-(1-PyiTolidlrioacetylamlno)ph0riya-4-methyl-7»8-methylenedloxy-5H-2,3-beiizodlaze 

0.71 ml (8.53 mmol) of pyn-olidine was added to a suspension of 1.5 g (406 mmol) of l-(4-chloroacetyl- 
aminophenyi)-4-methyh7,8-methylenedioxy-5H-2.3-benzodiazepine in 60 ml of ethanol and the reaction 
mixture was refluxed for 4 hours, then evaporated under reduced pressure. The residue was treated with 
water to give a rough product (1.49 g), m.p.: 186-188 * C. After recrystallization from 12 ml of ethanol 1.22 g 
(74.4 %) of the aimed product were obtained, m.p.: 210-212 * C. 
C23H2*N403 = 404.477 

Example 103 

1-[4-(N,N-dimethylglycylamino)phenya-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

After adding 0.66 g (8.12 mmol) of dimethylamine hydrochloride and 1.86 ml (13.4 mmol) of 
triethylamlne to a suspension of 1.5 g (4.06 mmol) of l-(4-chloroacetyl-aminophenyl)-4-methyl-7,8- 
methylenedioxy-5H-2,3-benzodiazepine in 60 ml of ethanol, the reaction mixture was refluxed for 8 hours, 
then evaporated. The residue was dissolved in 30 ml of dichloromethane, washed with 20 ml of 4 % NaOH 
solution, then .2x20 ml of distilled water, dried and evaporated under reduced pressure. After treating with 
water, the crystalline residue was filtered to give 1.27 g of raw product, m.p. 211-213 *C. After 
recrystallization from 10 ml of ethanol 1.1 g (71.4 %) of aimed product were obtained, m.p.: 213-215 *C. 
C21H22N4O6 = 378.439 

Example 104 

1-(4-Methylcarbamoylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol) of 1-(4- 
aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 8 ml of dimethylformamide (DMF), 
then the reaction mixture was stirred at 25 * C for 24 hours. After diluting with 80 ml of water, filtering at 5 
•C and drying at 60 to 100 'C. 1.06 g of raw product, m.p.: 204-207 'C (sintering from 160 'C) were 
obtained which, when recrystallized from 5 ml of ethanol, gave 0.85 g (71.4 %) of the aimed product, m.p.: 
223-224 •C(decomp.). 
CsHisNaOs = 350.385 

Example 105 

1-(4-Acetyiaminophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3- 
benzodiazeplne 

It was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methyl-7.8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodiazepine by using the process of Example 42. The raw product was recrystallized from ethyl 
acetate to give 71.4 % of the aimed product, m.p.: 150-152 • C. 
C2iH22N4 04 = 394.439 

ExampI 106 
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l-(4-Chlor ac tytamlnophenyl)-3-ac tyl-4-methyl-7,8-methyl n dloxy-3,4-dlhydro-5H-2,3- 
b nzodiaz pine 

It was prepared from 1-(4-ammophenyl)-3-acetyl-4-methyl-7.8-rnethylenedioxy-3.4-dihydro-5H-2,3-ber>- 
5 zodiazepine by using the process of Example 2. m.p.: 139-140 *C. C2iH2oCIN304 = 413.972 

Example 107 

1-[4-(N,N-dlmethylglycylamtno)phenyQ-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlh 
10 b nzodiazeplne 

It was prepared from the product of the preceding Example by using the process described in Examie 
103. m.p.: 206-208 'C. 
C23H2GN404 » 422.493 

75 

Example 108 

1H4-(N,N-diethylglycylamlno)phenyQ-3-acetyl-4-methyl-7,8-methylenedioxy-3,4Kflhydro-5H-% 
benzodiazepine 

20 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodiazepine and diethylamine by using the process described in Example 102. m.p.: 175-176 

•a 

C25H3oN*04 = 450.547 

25 

Example 109 

1-[4-(1-Pyrrolidinoacetylamlno)phenyl]-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3- 
b nzodiazeplne hydrogen ffumarate 

30 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-ben2odia2epine by using the process of Example 2 and Isolated in the form of hydrogen fumarate, 
m.p.: 181-183 (decomp.). 
[C25H29N*04]'C*H304 = 564.607 

35 

Example 110 

1-(4-Acetylaminophenyl)-3-chloroacetyl-4-methyt-7,8-methyienedloxy-3,4-dihydro-5H-2,3- 
b nzodiazeplne 

40 

It was prepared from the compound of general formula (III), wherein R* = COCH3. by using the 
process of Examie 2 and chloroacetic acd instead of formic acid, m.p. 138-140 • C. 
C2iH2oClN30« = 413.972 

45 Example 111 

1-[4-(N,N-diethylglycylamlno)phenyn-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepfne 

It was prepared from 1 -(4-chloroacetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-ben- 
50 zodiazepine by using the process of Example 102, except that diethylamine was used Instead of pyrrolidine, 
m.p.: 157-158 'C. 
C23H26N4 03 = 406.493 

Example 112 

55 

1-(4-Acetylamln ph nyl)-3-cyclopropan carbonyl-4-methyl-7,8-m tiiylen dl xy-3,4-dihydr -5H-2,3- 
benzodlaz pin 
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It was prepared from 1 -(4-aminophenyl)-3-cyclopropane-carbonyl-4-nnethy l-7,8-methylenedioxy-3,4- 
dihydro-5H-2,3-ben2odia2epine by using the process of Example 42, m.p.: 242-243 • C. 
C23H23N304 = 405.461 

Example 113 

N^-[4-(3-Methylcarbamoyl-4-methyt-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepln-1-yl)- 
phenyQ-N^-methylurea 

After adding 0.5 m! (8.5 mmol) of methyl isocyanate to 0.6 g (1.7 mmol) of 1-(4-aminophenyl)-3- 
methylcarbamoyl-4-methyl-7,8-methylenedloxy-3.4-dihydro-5H-2,3-ben2odia2epjne (see Example 98) dis- 
solved in 45 ml of anhydrous dichloromethane, the reaction mixture was stirred at 25 * C for 6 days. Then 
the crystalline precipitate was filtered, washed with 3x2 ml of dichloromethane and dried at 60 to 80 * C to 
obtain 0.55 g (79.7 %) of the pure aimed product, m.p.: 181-183 'C. 
C21H23N5O4 = 409.455 

Example 114 

1-(4-Amlnophenyl)-3^n-butylcarbamoyl*4-methyl*7,8-methylenedloxy-3,4-<tihydro-5H-2,3- 
benzodiazepine 

It was prepared from 1-(4-nitrophenyl)-3-n-butylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2,3-benzodiazepine. m.p.: 173-175 'C. 
C22H2SN4O3 = 394.482 

The starting substance was prepared as described for the starting substance of Example 98. except that 
n-butyl isocyanate was used instead of methyl isocyanate and the reaction mixture was stinted for 5 days at 
25 -C. m.p. 176-178 'C. 
C22H24N405 = 424.466 

Example 115 

1-(4-Glycylaminophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2|3- 
benzodiazepine 

ft was prepared from 1 -(4-(N-phthatoy lglycylamino)-phenylh3-methylcarbamoyl-4-methyl-7,8- 
methylened}oxy-3.4"dihydro-5H-2,3-benzodia2epine by using the process of Example 66 as modified in 
Example 82, m.p.: 163-165 * C. 
C2iH23N504 = 409.455 

The starting substance was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methy 1-7,8- 
methylenedioxy-3,4-dihydro-5H-2,3-benzodia2epine (see Example 98) according to Example 79, m.p. 270- 
271 • C (decomp.). 
C29H25N5O6 = 539.559 

Example 116 

l-(4-Amlnophenyl)-3-(N-methylglycylH-methy!-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodlazeplne 

1.03 g (15.3 mmol) of methylamine hydrocdhloride and 2.64 ml (18.3 mmol) of triethylamine were 
added to a suspension containing 1.23 g (3.06 mmol) of 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8- 
methylenedioxy-3.4-dihydro-5H-2,3-benzodiazepine in 140 ml of ethanol and the reaction mixture was 
refluxed for 10 hours, then evaporated under reduced pressure. The residue was dissolved in 30 ml of 
chloroform, washed with 20 ml of 4% NaOH solution, then 2x20 ml of water, dried and evaporated under 
reduced pressure. The residue was reduced according to the process of Example 16 and the product 
obtained was purified by column chromatography (adsorbent: Kieselgel 60. eluent: methanol - benzene 4:1). 
The crude product obtained was triturated with 5 ml of ethyl acetate at 25 to obtain 0.60 g (53.6 %) of 
the aimed product, m.p. 198-200 'C (weak decomp.). 
C20H22N4O3 = 366.428) 
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The starting compound was obtained from 1-(4-nltrophenyl)-4-methyl-7.0-methylenedioxy-3,4-dihydro-5H- 

2.3- benzodiazepine (see Examie 26) and chloroacetic acid by using the process of Example 33, m.p. 189- 
191 'C (decomp.). 

C19H16CIN3O5 = 401.818 

Example 117 

1-[4-(N-methylglycylamfno)pfienya-3-acetyl-4-methyl-7,8-methyleneclioxy-3,4-clihydro-5H-2,3- 
benzodiazepine 

1.31 g (19.5 mmol) of methytamine hydrochloride and 3.24 ml (23.3 mmol) of triethylamine were added 
to a suspension containing 1.61 g (3.89 mmol) of 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8- 
methylenedioxy-3,4-dihydro-5H-2,3-ben2odia2epine (see Example 106) in 100 ml of ethanol and the reaction 
mixture was refluxed for 10 hours, then evaporated under reduced pressure. The residue was purified by 
column chromatography (adsorbent: Kieselgel 60. eluent: chloroform - methanol 9:1). The crude product 
was triturated with 3 ml of 50 % ethanol at 25 * C to give 0.61 g (38.6 %) of the aimed product, m.p.: 220- 
222 * C (weak decomp.). 
C22H24N40» = 408.466 

Example 118 

Preparation of pharmaceutical compositions 

Tablets or divided tablets containing 25 mg of 1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy- 

3.4- dihydr6-5H-2,3-benzodiazepine (compound of Examples 15 or 16) or 25 mg of 1-(4-acetylaminophenyl)- 
3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben2odiazeplne (compound of Example 42) or 25 
mg of 1-(4-amlnophenyl)-3-methylcart)amoyl-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine (compound of Example 98) each as active ingredient were prepared by usual methods. 



a) Composition of one tablet: 


Active Ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 


Active Ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4 mg 


Talc 


2mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



Claims 

1. N-Acyl-2,3-ben2odia2epine derivatives of the general formula (I) 
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(I) 



wherein 

R stands for a Ci-6 aliphatic acyl group optionally substituted by a methoxy, cyano, 

carboxyi. amino. C1-4 alkylamino, di(Ci-4 alkyl)amino, pynrolidino, phthalimido or 
phenyl group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, 
C\ alkylcarbamoyi or phenyicarbamoyi group; or R is absent when a double bond 
exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C- 

(4) atoms; 

R^ means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) 

and C(4) atoms; 
R3 means hydrogen or a Ci -4 aliphatic acyl group; 

R^ represents hydrogen; a Ci -6 aliphatic acyl group optionally substituted by a methoxy, 

cyano, carboxyi, amino, d -4 alkylamino, di(Ci >4 alkyl)amino, pyrrolidine phthalimido 
or phenyl group or by one or more halogen(s); as well as a benzoyl, palmitoyl. 
cyclopropanecartwnyl. Ci -5 alkylcarbamoyi or phenyicarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R* stand for hydrogen, 
and their stereoisomers as well as acid-addition salts (where possible) of these compounds. 

A compound selected from the group consisting of 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8- 
methylenedioxy-3,4 -dihydro-5H-2.3-benzodiazepine, 

1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2,3-benzodia2epine, 

1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy -3.4-dihydro-5H-2.3-benzodiazeplne. 
1-(4-propionylaminophenyl)-3-propionyl-4-methyl-7.8 -methylenedioxy-3,4-dihydro-5H-2,3- 

benzodiazepine. 

1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2.3- 
benzodiazepine, 

l-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2,3- 
benzodiazepine. 

1-(4-propionylaminophenyl)-3-formyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2,3- 

benzodiazepine, 

1-(4-trifluoroacetylaminophenyl)-3-acetyl-4-methyl-7,8 -methylenedioxy-3,4-dihydro-5H-2,3- 
t)enzodiazepine. 

1-(4-g|ycylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2;3-benzodiazepine 
hydrochloride. 

N^-[4-(3-acetyl-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H •2,3-benzodiazepine-1-yl)-phenyl]-N3- 
methylurea. 

1-[4-(N,N-dlmethylglycylamino)phenyll-3-acetyl-4-methyl-7,8 -methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine, 
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l-[4-(N,N-diethylglycylamino)phenylh3-ac tyl-4-methyl-7,8 -methylenedio)cy-3,4-dlhydro-5H-2,3- 

benzodiazepine, 

1-[4-(1-pyrrolidlnoacetylamino)phenyl]-3-acetyl-4-methyl •7,8-methylenedioxy-3.4-dihydro-5H-2,3- 
benzodiazepine 

and hydrogen fumarate thereof and 
l-(4-glycylaminophenyl)-3-methylcarbamoyl-4-methyl-7,8 -methylenedioxy-3.4-dihydro-5H-2.3- 
benzodiazepine. 

3. A pharmaceutical composition, which comprises as active ingredient a novel N-acyl-2,3-benzodlazepine 
derivative of the general formula (I), wherein R. R\ R^, R^. R* and the dotted lines are as defined in 
claim 1, or a pharmaceutically acceptable acid addition salt thereof In admixture with carriers and/or 
additives commonly used in the pharmaceutical industry. 

4. A process for the preparation of the novel N-acyl-2,3-benzodiazepine derivatives of the general formula 
(I). ' 



r2 




wherein 

R stands for a Ci-6 aliphatic acyl group optionally substituted by a methoxy, cyano, 

carboxyl. amino, C1-4 alkylamino. di(Ci-4 alkyl)amino. pyrrolidine, phthalimido or 
phenyl group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, 
Ci -5 alkylcarbamoyi or phenylcarbamoyi group; or R is absent when a double bond 
exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C- 

(4) atoms; 

R^ means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) 

and C(4) atoms; 
R3 means hydrogen or a Ci aliphatic acyl group; 

R^ represents hydrogen; a Ci aliphatic acyl group optionally substituted by a methoxy. 

cyano. carboxyl. amino, C1-4 alkylamino, di(Ci-4 alkyt)amtno, pyrrolidine, 
phthalimido or phenyl group or by one or more halogen(s); as well as a benzoyl, 
palmitoyi, cyclopropanecarbonyl. C1-5 alkylcarbamoyi or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R* stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 
a) acylating a compound of formula (II) 
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(II) 



NH2 

with a Ci -6 aliphatic carboxyllc acid optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with 
a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R* means a Ci-s aliphatic acyl group substituted by a halogen, with a Ci-* 
aikylamine, di(Ci -4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^, R3 and the dotted lines are as defined 
above, means a Ci -e aliphatic acyl group.optionaily substituted by a methoxy, cyano. carboxy, 
phenyl. Ci-i alkylamino. di(Ci-4 alkyl)amino or pyn-olidino group or one or more halogen(s): or a 
benzoyl, cyclopropanecarbonyl or palmitoyi group; R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (111). 




(Ill) 



wherein R* is as defined above, with a Ci-6 aliphatic carboxyllc acid, optionally substituted by a 
methoxy, cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or 
cyclopropanecarboxylic acid or with a reactive derivative thereof; and, if desired, reacting a new 
compound of general formula (I) thus obtained, wherein R^ means a Ct-g aliphatic acyl group 
substituted by a halogen, with a Ci -4 aikylamine. di(Ci-4 alkyl)amine or pyrrolidine, to obtain 
compounds of the general formula (I), wherein R\ R^. R^, R* and the dotted lines are as defined 
above. R means a Ci-e aliphatic acyl group, optionally substituted by a methoxy. cyano, carboxy, 
phenyl, Ci*4 alkylamino, dl(Ci-4 alkyl)amino or pyrrolidine group, or one or more halogen($); or a 
benzoyl or a cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) 
atoms; or 
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c) acylating a compound of formula (II) with an N-phthaloylamIno acid of the general formula (VI), 



5 



10 




(VI) 



wherein stands for hydrogen or a Ci -4 alkyi group and n is 1 In case of a-amino acids, whereas 
75 means hydrogen and n is an integer of 2 to 5 in case of p-f amino acids, and, if desired, 

removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R^ and the 
dotted lines are as defined above, means hydrogen, R^ stands for a Ci-e aliphatic acyl group 
substituted by an amino or phthalimido group, both R and R^ are absent, and a double bond is 
present between the N(3) and C(4) atoms; or 
20 d) acylating a compound of the general formula (III), wherein R* is as defined above, with an N- 

phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a Ci-* alkyI 
group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 
in case of fit amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of 
the general formula (I), wherein H\ R^ and the dotted lines are as defined above, R^ means 
25 hydrogen, R^ is as defined above except hydrogen, R stands for a Ci-s aliphatic acyl group 

substituted by an amino or phthalimido group and no double bond is present between the N(3) and 
C(4) atoms; or 

e) reacting a compound of the formula (II) with a Ci -s aikyi isocyanate or phenyl Isocyanate, to 
obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, 

30 R^ means hydrogen, R* represents a Ci -s alkylcarbamoyi or phenylcarbamoyi group, R and R^ are 

absent and a double bond Is present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a Ci -s alkyI 
isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and 
the dotted lines are as defined above, R^ means hydrogen. R* is as defined above except hydrogen, 

35 R stands for a Ci-s alkylcarbamoyi or phenylcarbamoyi group and no double bond is present 

between the N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the formula (IV) 



40 



45 



50 




(IV) 



to a novel compound of the general formula (V) 
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10 



15 




(V) 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained 
20 by using any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained 

new compound of general formula (V), wherein R is as defined above, to an amino group, or first 
reducing the nitro group and then acylating the compound of general formula (III) thus obtained, 
wherein R* stands for hydrogen, by using any of the above processes b). d) or f). to obtain 
compounds of the general formula (I), wherein R\ and R* represent hydrogen, R^. R and the 
25 dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; 

or 

h) acylating a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are 
as defined above. R* and R* mean hydrogen and no double bond is present between the N(3) and 
C(4) atoms, with a Ci-s aliphatic carboxylic acid, optionally substituted by a methoxy, cyano or 

30 carboxy group or by one or more halogen(s); or with benzoic acid; or with a reactive derivative 

thereof, to obtain compounds of the general formula (I), wherein R\ R^, R3 and the dotted lines are 
as defined above. R and R^ represent a Ci-c aliphatic acyl group optionally substituted by a 
methoxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

35 i) reacting a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are as 

delined above, R^ and R* mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with a C1-5 alkyi isocyanate or phenyl Isocyanate. to obtain compounds of the general 
formula (I), wherein H\ R^ and the dotted lines are as defined above. R stands for a Ci-e aliphatic 
acyl group, optionally substituted by a methoxy. cyano or cart)oxy group, or by one or more 

40 halogen(s); or a twnzoyi group; R^ stands for hydrogen; R* represents a Ci -5 alkylcarbamoyi or 

phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
j) acylating a new compound of the general formula (I), wherein H\ R^ and the dotted lines are as 
defined above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with an N-phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or 

45 a Ci -4 alkyI group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an 

integer of 2 to 5 in case of /5-€ amino acids, and, if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (I), wherein R\ R2 and the dotted lines are as defined above. R 
represents a Ci-e aliphatic acyl group optionally substituted by a methoxy. cyano or carboxy group 
or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen, R* represents a C1-6 

50 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 

between the N{3) and C(4) atoms, 
and. if desired, transforming a base of the general formula (I), obtained by any of the above processes 
a) to j), to an acid-addition salt. 

55 5. A process as claimed in claim 4. process a) or b), which comprises carrying out the acytation in a 
suitable solvent, preferably dichloromethane, with a carboxylic acid in the presence of dicyclohexylcar- 
bodiimide at a temperature between 10 VC and 30 * C. 
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6. A process as claimed in claim 4. process a) or b), which comprises carrying out th acylation In the 
presence or absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl 
chloride, optionally in the presence of an acid-binding agent at a temperature between 0 *C and 150 
•C. 

5 

7. A process as claimed in claim 6. which comprises canrying out the reaction in chloroform or 
dichloromethane. 

8. A process as claimed in claim 4, process e) or f). which comprises carrying out the additive acylation 
70 by using a suitable alkyi or phenyl isocyanate in dimethylformamide. benzene or dichloromethane at a 

temperature between 15 *C and 100 *C. 

9. A process as claimed in claim 4, process g). which comprises canrying out the selective reduction of 
the nitro compound of formula (IV) using sodium borohydride in a C1-4 aliphatic alcohol solution. 

75 

10. A process as claimed in claim 4. process g) or claim 6, which comprises reducing the nitro group of a 
compound of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate 
in the presence of Raney niclcel or palladium as catalyst at a temperature between 10 * C and 65 * C. 

20 11. A process for the preparation of the pharmaceutical composition according to claim 3, which comprises 
as active ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, 
B\ R^. R3. R^ and the dotted lines are as defined in claim 1. or a pharmaceutlcally acceptable acid 
addition salt thereof, with carriers and/or additives commonly used in the pharmaceutical industry and 
transforming them to a pharmaceutical composition. 

25 

12. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, partlculariy 
such bloclcing one or more excitatory amino acid receptors in mammals in need of decreased 
excitatory amino acid neurotransmission, or such for treating epilepsy in mammals, or such for treating 
spasms of the skeletal musculature In mammals by muscle-relaxing or for treating cerebral ischaemla 

30 (stroke) in mammals. 

13. N-Acyl-2.3-benzodiazepine derivatives of the general fonnula V. 
wherein 

R means hydrogen or a Ci -e aliphatic acyl group; optionally substituted by a methoxy, cyano. 
35 cartK)xyl. amino, C1-4 alkylamino. di(Ci-4 alkyl)amino. pyaolidino. phthalimido or phenyl 

group, or by one or more halogen(s); or R Is a benzoyl, cyclopropanecart>onyl, C1-5 
alkylcarbamoyi or phenylcarbamoyi group. 

Claims for the followirtg Contracting States : GR, ES 

40 

1. A process for the preparation of N-acyl-2.3-benzodiazepine derivatives of the general formula (I). 




EP 0 492 485 A1 



wherein 

R stands for a Ci-6 aliphatic acyl group, optionally substituted by a methoxy, cyano, 

carboxyl, amino, Ci-* alkylamino, di(Ci-* alkyl)amino, pyrrolidino, phthallmido or 
phenyl group, or by one or more halogen(s): or R is a benzoyl, cyclopropanecarbonyl. 
Ci -5 alkylcarbamoyl or phenylcarbamoyi group; or R is absent when a double bond 
exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3} and C- 

(4) atoms; 

R2 means a C1-3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) 

and C(4) atoms; 
R^ means hydrogen or a Ci -4 aliphatic acyl group; 

R* represents hydrogen; a Ci -s aliphatic acyl group optionally substituted by a methoxy, 

cyano, cartwxyl, amino, Ci alkylamino. di(Ci alkyl)amino, pyrrolidino. phthalimido 
or phenyl group or by one or more halogen(s); as well as a benzoyl, palmitoyi, 
cyclopropanecarbonyl, Ci -5 alkylcarbamoyl or phenylcart)amoyl group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R^ stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 
a) acylating a compound of formula (II) 




with a Ci -6 aliphatic carboxylic acid, optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with 
a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R^ means a d-s aliphatic acyl group substituted by a halogen, with a C1-4 

alkylamine. 

di(Ci -4 a(kyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^, R^ and the dotted lines are as defined 
above, R* means a C1-6 aliphatic acyl group.optionally substituted by a methoxy, cyano, carboxy, 
phenyl, Ci -4 alkylamino, di(Ci -4 alkyl)amino or pyn-olidino group or one or more halogen(s); or a 
benzoyl, cyclopropanecarbonyl or palmitoyi group; R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (111), 
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(III) 



wherein is as defined above, with a Ci aliphatic carboxylic acid, optionally substituted by a 
methoxy. cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or 
cyciopropanecarboxylic acid or with a reactive derivative thereof; and. if desired, reacting a new 
compound of general formula (I) thus obtained, wherein means a Ci-e aliphatic acyl group 
substituted by a halogen, with a C1-4 alkylamine. di(Ci-4 alkyl)amine or pyrrolidine, to obtain 
compounds of the general formula (I), wherein R\ R^. R^, R^ and the dotted lines are as defined 
above. R means a Ci-e aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy. 
phenyl, Ci -4 alkylamino, di(Ci -4 alkyl)amino or pyrrolidine group, or one or more halogen(s); or a 
benzoyl or a cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) 
atoms; or 

c) acylating a compound of formula (It) with an N-phthaloylamino acid of the general formula (VI), 




^ 



N-(CHL— COOH 
r5 



(VI) 



wherein R^ stands for hydrogen or a Ci alkyi group and n is 1 in case of a-amino acids, whereas 
R^ means hydrogen and n is an integer of 2 to 5 in case of )5-€ amino acids, and. if desired, 
removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R^ and the 
dotted lines are as defined above. R^ means hydrogen, R* stands for a Ci -e aliphatic acyl group 
substituted by an amino or phthaiimido group, both R and R^ are absent, and a double bond is 
present between the N(3) and C(4) atoms: or 

d) acylating a compound of the general formula (111), wherein R^ is as defined above, with an N- 
phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a Ct-* alkyI 
group and n is 1 in case of o-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 
in case of )9-€ amino acids, and. if desired, removing the phthaloyi group, to obtain compounds of 
the general formula (I), wherein R\ R^ and the dotted lines are as defined above. R^ means 
hydrogen, R* is as defined above except hydrogen, R stands for a Ci-e aliphatic acyl group 
substituted by an amino or phthaiimido group and no double bond is present between the N(3) and 
C(4) atoms; or 

e) reacting a compound of the formula (II) with a C1-5 alkyl.isocyanate or phenyl Isocyanate, to 
obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, 
R3 means hydrogen, R* represents a Ci -5 atkylcarbamoyl or phenylcarbamoyi group, R and R^ are 
absent and a double bond is present between the N(3) and C(4) atoms; or 
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f) r acting a compound of the general fomnula (III), wherein is defined as abov , writh a Ci alkyi 
isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein B\ and 
the dotted lines are as defined above, means hydrogen. R^ is as defined above except hydrogen, 
R stands for a C1-5 allcylcarbamoyl or phenylcarbamoyi group and no double bond is present 

5 between the N(3) and 0(4) atoms; or 

g) selectively reducing a nttro compound of the formula (IV) 



10 



15 



20 




(IV) 



to a novel compound of the general formula (V) 




wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained 
by using any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained 
new compound of general formula (V). wherein R is as defined above, to an amino group, or first 
50 reducing the nitro group and then acylating the compound of general formula (III) thus obtained, 

wherein R^ stands for hydrogen, by using any of the above processes b). d) or f), to obtain 
compounds of the general formula (1), wherein R\ R^ and R* represent hydrogen, R^, R and the 
dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; 
or 

55 h) acylating a new compound of th general formula (I), wherein R. R\ R^ and th dotted lines are 

as d fined above, R^ and R* m an hydrogen and no double bond is present betw en the N(3) and 
C(4) atoms, with a Ci-g aliphatic carboxylic acid. optionally substituted by a methoxy, cyano or 
cartx>xy group or by one or mor halogen(s): or with benzoic acid; or with a r active derivative 
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thereof, to obtain compounds of the g n rai formula (1). wherein R\ R^, and the dotted lin s are 
as defined abov , R and R^ r pres nt a Ci-e aliphatic acyl group, optionally substituted by a 
methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

5 i) reacting a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are as 

defined at>ove. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with a Ci-s alkyl isocyanate or phenyl isocyanate, to obtain compounds of the general 
formula (I), wherein R\ R^ and the dotted lines are as defined above. R stands for a Ci-6 aliphatic 
acyl group.optionally substituted by a methoxy. cyano or carboxy group, or by one or more halogen- 

10 (s); or a benzoyl group; R^ stands for hydrogen: R* represents a Ci -5 akylcarbamoyi or phenylcar- 

bamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
j) acyiating a new compound of the general formula (I), wherein R\ R^ and the dotted fines are as 
defined above. R^ and R^ mean hydrogen and no double bond Is present between the N(3> and C(4) 
atoms, with an N-phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or 

1$ a Ci -i alkyl group and n is 1 In case of a-amino acids, whereas R^ means hydrogen and n is an 

Integer of 2 to 5 in case of fit amino acids, and. if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (1). wherein R\ R^ and the dotted lines are as defined above. R 
represents a Ci'-s aliphatic acyl group, optionally substituted by a methoxy, cyano or carboxy group 
or by one or more halogen(s): or a benzoyl group; R^ stands for hydrogen. R^ represents a Ci 

20 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 

between the N(3) and C(4) atoms, 
and. if desired, transforming a base of the general formula (I), obtained by any of the above processes 
a) to J), to an acid-addrtion salt. 

25 2.. A process as claimed in claim 1, process a) or b), which comprises carrying out the acyiation in a 
suitable solvent, preferably dichloromethane, with a carboxylic acid in the presence of dicycbhexylcar- 
bodiimide at a temperature between 10 * C and 30 * C. 

3. A process as claimed in claim 1. process a) or b), which comprises carrying out the acyiation in the 
30 presence or absence of a solvent by using a cart)oxylic acid anhydride, mixed anhydride or acyl 

chloride, optionally in the presence of an acid-binding agent at a temperature between 0 *C and 150 

•c. 

4. A process as claimed in claim 3. which comprises canning out the reaction in chloroform or 
35 dichloromethane. 

6. A process as claimed in claim 1, process e) or f). which comprises canrying out the additive acyiation 
by using a suitable alkyl or phenyl isocyanate in dimethylfbrmamlde, benzene or dichloromethane at a 
temperature between 15 *C and 100 *C. 

40 

6. A process as claimed in claim 1 . process g). which comprises carrying out the selective reduction of 
the nitro compound of formula (IV) using sodium tx)rohydride in a Ci -4 aliphatic alcohol solution. 

7. A process as claimed in claim 1 , process g) or claim 3, which comprises reducing the nitro group of a 
45 compound of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate 

In the presence of Raney nickel or palladium as catalyst at a temperature between 10 *C and 65 *C. 

8. A process according to anyone of claims 1 to 7. characterized in that a compound selected from the 
group consisting of 

50 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4 -dihydro-5H-2,3-benzodiazepine, 

1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2,3-benzodiazepine. 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy •3,4-dihydro-5H-2.3-benzodiazepine. 
1-(4-propionylaminophenyl)-3-propionyl-4-methyl-7.8 -methylenedioxy-3.4-dihydro-5H-2,3- 
benzodiazepine, 

55 1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7.8-methylene -dioxy-3,4-dihydro-5H-2.3- 
benzodiaz pine, 

l-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2,3- 
benzodiazepine, 
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1 -(4-propionylaminoph nyl)-3-formyl-4-methy 1-7,8-methylene -dioxy-3.4-dihydro-5H-2.3- 

benzodiazepine, 

1-(4-trlfluoroacetylamlnophenyl)-3-acetyl-4-methyl-7.8 -methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine. 

1-(4-glycylaminophenyl)-3-ac8tyl-4-methyl-7,8-methylenedioxy •3,4-dihydro-5H-2,3-benzodia2epine 
hydrochloride. 

N^-(4-(3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H -2,3-benzodlazepine-1-yl)-phenyl]-N^- 
methylurea, 

1-[4-(N,N-dimethylglycylamjno)phenylh3-acetyl-4-methyl-7,8 -methylenedioxy-3,4-dlhydro-5H-2.3- 
benzodiazepine, 

H4-(N,N-dlethylglycylamlno)phenyl>3-acetyl-4-methyl-7,8 -methytenedioxy-3,4-<lihydro-5H-2,3- 
benzodiazepine. 

1 -[4-(1 -py rrolidinoacetylamino)pheny l]-3-acetyl-4-methyl •7.8-methytenedioxy-3.4-dihydro-5H-2,3- 
benzodiazepine 

and hydrogen fumarate thereof and 
1-(4-glycylaminophenyl)-3-methylcarbarnoyl-4-methyl-7.8 -methylenedioxy-3.4<iihydro-5H-2,3- 
benzodiazepine i& prepared. 

9. A process for the preparation of a pharmaceuticai composition which comprises as 

active ingredient a novel N-acyl-2,3-ben2odiazepine derivative of the general formula (I), wherein R, R\ 
R^, R3, R* and the dotted lines are as defined In claim 1. or a pharmaceutically acceptable acid 
addition salt thereof in admixture with carriers and/or additives commonly used in the pharmaceutical 
industry, characterized by admixing as active ingredient a novel N'acyl-2,3-benzodiazeplne derivative of 
the general formula (I), wherein R, R\ R^, R^ R* and the dotted lines are as defined in claim 1, or a 
pharmaceutically acceptable acid addition salt thereof, prepared by using any of process variants a) to 
j) as claimed in claim 1, with cariers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

10. A process according to claim 9, characterized in that compositions for blocking one or more excitatory 
amino acid receptors in mammals in need of decreased excitatory amino acid neurotransmission, or for 
treating epilepsy in mammals, or for treating spasms of the skeletal musculature in mammals by 
muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals are prepared. 

11. A process for preparing N-acyl-2.3-benzodiazepine derivatives of the general formula V, 
wherein 

R means hydrogen or a Ci -s aliphatic acyl group, optionally substituted by a methoxy. cyano. 
carboxyl, amino, C1-4 alkyiamino. di(Ci-4 alkyl)amino, pyrrolidine, phthalimido or phenyl 
group, or by one or more halogen(s): or R is a benzoyl, cyclopropanecarbonyl, C1-5 
alkylcarbamoyi or phenylcarbamoyt group, 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nitro 

compound of the formula (IV) 
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of them are present as substituents. 

The compourxis of general formula (I) according to the invent! n have an asymmetric molecular structure. Th gen- 
eral fbnmula (I) relates to all possibi individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there Is provided a process for the preparation of the new compounds 
5 of general formula (I) and the acid-additton salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess valuak)le 
central nen/ous system (CNS), particularly musde-relaxant and/or anticonvulsive, activity. A single compound showing 
such effect is only known among 2,3-benzodiazepines. namely 1-(4-aminophenyl)-4-nf)ethyl-7,8-methylenedioxy-5H- 
2,34>enzodiazepine (United States patent specification No. 4.614,740) also prepared by the authors of the present 
10 invention. In the course of detailed pharmacological screening it was revealed, however, that the above compound was 
positive in the Ames-test i.e. it proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2,3-benzodiazepine derivatives which retain their valuable musde-relaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R. r\ R^. R^. R^ and the dotted lines are as defined above, 
IS and their pharmaoeutically acceptable acid-addition salts completely satisfy tNs requirement. 
According to the invention, the compounds of general fbnnula (I) are prepared by 

a) acylating a oonrpound of formula (II) 




(II) 



NH2 



witii a aliphatic cartx)xylic acid optionally substituted by a methoxy, cyano, cartxixyt or phenyl group or by one 
40 or more halogen(s); or with benzoic, cyclopropanecartx)xylic a palmitic acid or with a reactive derivative tiiereof; 

and. if desired, reacting a new oonpound of general fbmiula (I) thus obtained, wherein R^ means a Ci.e aliphatic 

acyl group substituted by a halogen, with a C1.4 alkylamine, di(Ci.4 alkyl)amine or pyrrolidine. 

to obtain compounds of the general formula (I), wherein R^, R^ and ttie dotted lines are as defined above, R"* 

means a €1.5 aliphatic acyl group optionally substituted by a methoxy, cyano. carboxy. phenyl. C1.4 alkylamino, 
^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or palmitoyi 

group; R and R^ are absent and a double bond is present between ttie N(3) and C(4) atoms: 

b) acylating a compound of the general formula (III), 
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CH3 



H2C, 



/ 




NH 



(III) 



wherein is as defined above, with a C^^ aliphatic cartx>xylic acid optionally substituted by a methoxy. cyano, car- 
boxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecart)Qxylic add or with a reac- 
tive derivative thereof; and. if desired, reacting a new conrpound of general fonnuta (I) thus obtained, wherein 
means a C1.6 aliphatic acy! group substituted by a halogen, with a 0^.4 alkylamine. di(Ci.4 alkyl)amtne or pyrrolid- 
ine, to obtain compounds of the general formula (i), wherein R\ R^. R^, R^ and the dotted lines are as defined 
above. R means a C^^ aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy. phenyl, C1.4 
alkylamino. di(Ct^ alkyl)amino or pyrroiidino group or one or more halogen(s); or a benzoyl or a cydopropanecar- 
bonyl group: and no double bond exists between the N(3) and C(4> atoms; or 
c) acylating a compound of fbnmula (II) with an N-phthatoylamino acid of the general formula (VI), 



wherein R^ stands for hydrogen or a C1.4 alkyi groiq) and n Is 1 in case of a-amino acids, whereas R^ means hydro- 
gen and n is an integer of 2 to 5 in case of p.e amino adds. and. if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, R^ means hydrogen. 
R^ stands for a C1.6 aliphatic acyl group substituted by an amino or phthalimido group, both R and R'' are absent, 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R^ is as defined above, with an N-phthaloylamino acid 
of the general formula (Vi), wherein R^ stands for hydrogen or a C1.4 alkyI group and n is 1 in case of a-amino 
adds, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. if desired, remov- 
ing the phthaloyi group, to obtain compounds of the general formula (I), wherein R\ R^ and the dotted lines are as 
defined atx)ve. R^ means hydrogen, R^ is as defined above except hydrogen. R stands for a C1.6 aliphatic acyl 
group substituted by an amino or phthalimido c^oup and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (II) with a C1.5 alkyI isocyanate or phenyl isocyanate, to obtain compounds 
of the general formula (I), wherein R^ and the dotted lines are as defined atove, R^ means hydrogen. R^ repre- 
sents a C1.5 alkylcart>amoyl or phenylcart>amoyl group, R and R^ are absent and a double bond is present between 
the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (111), wherein R^ is defined as above, with a C1.5 alkyI isocyanate or 
phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and the dotted lines are as 
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(VI) 



EP0492485B1 

ddined above, means 'jJjcjJ^S^ebon^ 

or phenyicarbamoyi 9'~P.f* ^ the tor^la (IV) 



CH3 



H7C. 



/ 



\ 




(IV) 



0 



H2C 



p 



/ 

CH2-CH 



,CH3 



(V) 




so 



55 



r\A thus obtained by using any 

nu.la (V), wherein R is as '•^^''^X^^o^^^ wherein R* stands for hydrogen, y r . 

Ziund 0. general formula "^^^teneral formula (0. ^^^^If "J^^^eS^he N(3) and C(4) atoms; or 

OreacSnganewcompounddthegenerai 
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and mean hydrogen and no double bond is pesent between the N(3) and C(4) atoms, with a C1.5 aikyi iso- 
cyanate or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R\ R^ and the dotted lines 
are as defined above. R stands for a C1.6 aliphatic acyl group optionally substituted by a methoxy, cyano or carix)xy 
group, or by one or more halogen(s); or a b nzoyi group; R^ stands for hydrogen; R'^ represents a C1.5 alkylcar- 

5 bamoyi or phenylcarbamoyl group and no double bond is present between the N(3) and 6(4) atoms: or 

j) acylating a new compound of the general formula (1). wherein R^ , R^ and the dotted lines are as defined above, 
R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino add of the general formula (VI), wherein R^ stands for hydrogen or a all^ group and n is 1 in 
case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. 

10 if desired, removing the phthaloyi group, to obtain compounds of the general fomfula (0. wherein R^ . R^ and the 
dotted lines are as defined above, R represents a C^e aliphatic acyl group optionally substituted by a methoxy, 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen. R^ represents 
a C1.6 aliphatic acyl group substituted by an amino or phthaiimido group and no double bond is present between 
the N(3) and C(4) atoms. 

IS 

and. if desired, transforming a base of the general fbmnula (I), obtained by ariy of the above processes a) to j). to an 

acid-addition salt. 

Accading to a preferred embodiment of the process of the present invention the acylation of the compounds of the 
general formulae (I). (IQ. (Ill) and (V) can be can-ied out preferably with a suitable cartxsxylic add. in the presence of 
so dicyclohexyl-carbodiimide in a suitable solvent, preferably in dichloromethane, in a temperature range of 10 to 30 *C 
during 1 to 25 hours. 

According to an other prefen'ed embodiment of the present invention the compounds of the general fbrmulae (I). 
(11). (Ill) and (V) can be acylated in a temperature range of zero to 150 ''C by a suitat)le reactive acyl derivative, i.e. car- 
boxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
25 acylations of such types such as chloroform or dichloromethane. in the absence or presence of an acid-binding agent, 
such as triethytamine. If the additive acylation is performed with isocyanates. the reaction is advantageously carried out 
in dimethytformamide. benzene or dichloromethane in a temperature range of 15 to 100 ^"0 during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula (V). wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
30 sodium borohydride, in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions a C^^ alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in the U.S. patent specifications Nos. 4,423.044 and 4,835.152.) 

The nitro group of the new compounds of general formula (NO are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a 6^.4 alcohol, dioxane, tet- 
3S rahydrofuran. benzene, dimethylformamide. dimethylacetamide or in a mixture thereof. 

According to a preferred embodiment of the process of the present invention the reduction can be carried out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 
^'C (U.S. patent specification No. 4.614.740) but. if desired, the reduction and the removal of the phthaloyi protecting 
group described in process d) can be performed in the same vessel. 
40 The N-phthaloylamino adds of the general formula (IV) containing a chiral carbon atom, wherein R® means a Cv4 
alkyi group and n is 1 . can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of the general formula (I) of the invention, which contain a basic amino group, wherein R^ and R* 
mean a hydrogen atom or R andJor stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known methods. 

45 The preparation of the compounds of the general famula (II) used as starting materials in the process of the 
present invention is described in the U. S. patent specification No. 4.614,740, that of the compound of the general for- 
mula (III), wherein R* stands for a hydrogen atom, in the U. S. patent specification No. 4.835,152, while that of the com- 
pound of general formula (IV) is published in the French patent specification No. 85.09793. The compounds of general 
formula (III), wherein R^ stands for various acyl grups. are new. The process for thiBir preparation is described herein- 

50 after, before Table 10, or they can be synthetized by methods described therein. The preparation of the new starting 
compounds of the general formula (V) is described in the Examples. The (a-e)-amino acid derivatives of general formula 
(VI) are prepared by methods known from the literature [J. Am. Chem. Soc. 35, 11 33 (1913); 41 845 (1919); Berichte 
der Deutschen Chemischen Gesellschaft 40. 498, 2649 (1907); 46, 1 103. 3159 (1913); 41 3166 (1914)] or by known 
methods using the reaction of phthalimide potassium with the required halocarboxylic acid. 

55 The compounds of the general formula (1) pr pared by ttie process of the present invention possess central nerv- 
ous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

In the comparative study 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine (U. S. patent 
specification Na 4,614.740, in the following "reference conpound^. having similar structur and efficacy as the com- 
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pounds of the invention, was appfied as reference compound. As already mentioned in the Introduction, this compound 
proved to be Ames-positive in addition to its valuable pharmacological properties. In opposition to this the conrpounds 
of the present invent! n proved t b negative In the Ames-test. 

The pharmacological effects of the compounds of general formula (I) ar presented in Tables 1 to 8. 

5 

Narcosis-potentiating effM in mice 

The narcosis-potentiating effect was tested with 3 oral doses in 10 mice/dose. The ED50 value is the dose prolong- 
ing the narcosis period induced by 50 wgfkg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
10 comparison to the control group treated only with the vehicle. The ED50 values were calculated by the Litchfietd-Wil- 
coxon method [J. Pharmacol. Exp. Ther. a& 99 (1 949)]. The results are presented in table 1 . 



Table 1 



15 


Narcosis potentiating effect in mice 




Compound Example fslo. 


ED5op.o.mg/Kg 




Reference compound 


7.4 


20 


15(16) 


3.6 




18 


8.8 




39 


27.5 




42 


7.9 


25 


44 


13.5 




44 


13.5 




45 


4.9 


30 


46 


11.5 




48 


5-8 




49 


9.5 




56 


12.5-25 


35 


60 


4.4 




62 


5.2 




66 


24.0 


40 


69 


15-20 




73 


4.5 




98 


5.8 




107 


6.25-12.5 


45 


108 


'-12.5 




109 


«12.5 




115 


7.7 



50 



The data of Table 1 demonstrate that the efficacy of several compounds is similar or significantly superior to that of 
the reference compound. Compounds of Examples 15 (16). 45, 60, 73 and 98 proved to be especially potent. 

55 Antlconvuisive effect in mice 

The anticonvulsive effec of the compounds was measured by using the electroshock test (Swinyard: J. Pharmacol. 
Exp. Ther. iflfi, 319 (1952)], furthermore by using various chemical agents such as pentetrazole [Goodman: J. Phar- 
macol. Exp. Ther. m 168 (1953)]. strychnine [RoskovsW: J. Phannacol. Exp. Ther. 12a 75 (1960)]. bemegride. nico- 
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tine and 4-aminopyridlne. The test compounds were orally administered In 3 doses, to 10 male CFLP mic per dose. 
The resuKs are presented in Table 2 . 



Tak)le2 





Anticonvulsive effect in mice 




Compound Example No. 


ES 


Pentetrazole 


Strychnine ED50 p.o. 


Bemegride 


Nicotine 


4-AP 










mg/kg 








70 


Reference compound 


38 


115 


87 


73 


70 


43 




15(16) 


12.5 


37 


>200 


16 


45 


9 




18 


17.5 


29 












39 


53 


170 


>200 


>200 


>200 


29 


15 


















42 


24 


33 


28 


24 


155 


34 




45 


27 


44 


>100 


51 


30-80 


-70 




46 


20 


57 


>100 


70-80 


«100 


25-30 


20 


48 


10.5 


35-40 






















HO 


OA 




60 


24 


62 










25 


62 


12.5 


56 




25-50 






66 


42 


135 


«100 


>100 


100-150 


84 




69 


57 


>100 












73 


16 


62 


50-100 


49 


53 


25 


30 


98 


8.4 


19 


20 


11 


19 


13.5 




107 


23.5 


120 












108 


27 


>100 










35 


109 


21 


>100 












115 


17.1 


23.9 












ES = electroshock 4-AP = 


4-amjnopyridine 











40 

The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 1 5. 42, 45. 46. 
73. 98, 107, 108. 109 and 115) Issuperiortothat of the reference conpound. 

n/lusde-relaxant activity In mice 

45 

The musde-relaxant activity was measured in two tests, in Randall's inclined screen test [J. Pharmacol. Exp. Ther. 
122, 163 (I960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The results are shown in Table 

2. 
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Tables 



inclined screen test in mice 


Compound Example No. 


ED50 i.p. mg/kg 


Reference compound 


47 


15 (16) 


23.5 


18 


31 


42 


42 


45 


35 


48 


20.5 


49 


36 


60 


150 


62 


25 


66 


52 


73 


27 


98 


18.0 


107 


>200 


108 


>200 


109 


61 


115 


16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J. Am. Phami. 
Assoc. 4Su 208 (1957)]. The results obtained with the three selected compounds of highest activity and that of the ref- 
35 erence compound are presented in Table 4 . 



Table 4 



Rotarod test in mice 


Compound Example No. 


ED50 i.p. mg/kg 


Reference oonrpound 


24 


15(16) 


3.7 


42 


8.1 


98 


8.6 



50 Tables 3 and 4 demonstrate that several compounds possess strong muscle-relaxant activity (compounds of Exam- 
ples 15. 18. 42. 45. 48, 49. 62. 73, 98 and 1 15). 

Effect on spinal function 

55 The effect on spinal function was studied with the most active compound (compound of Example 1 5 orl 6) and the 
reference compound. lablfii shows the effect on polysynaptic flexor reflexes in cats [Farkas and K^pAti: Pharm. Res. 
Comm. 2Q. SI. 141 (1988)]. 
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Tm 5 





Effect on spinal flexor reflex 


5 


Compound Example No. 


Cumulative doses 


Inhibition of flexor reflex 


ED50 mg/kg 






mg/kg. i.v. 


in per cent of control 






Reference compound 












0.25 


12 




10 














0.5 


30 


0.90 






1.0 


57 


(0.46-1.76) 






2.0 


77 




IS 


15(16) 


0.05 


11 








0.1 


19 








0.2 


31 




20 




0.4 


52 


(0.19-0.62) 






0.8 


77 





25 The effect of the above compounds on the spinal root potentials in cats was tested in splnally imnnobilized animals 
[F=artes et a!.: Neuropharmacology 2L 161 (1989)]. 
The results are presented in Table 6 . 



Table 6 





Effect on spinal root potentfels In cats 




Compound 
Example No. 


Inhibition of reflexes in per cent of control 


3S 




Cumulative i.v. 
doses mg/kg 


Monosynaptic 
reflex 


Polysynaptic 
reflex 


Dorsal root reflex 


Dorsal root 
potential 




Reference conrh 
pound 


0.5 
1.0 


16 
27 


15 
24 


0 
2 


2 
4 


40 




2.0 


47 


43 


4 


4 




15(16) 


0,1 


10 


8 


1 


1 






0.2 


10 


16 


3 


2 


AS 




0.4 


32 


29 


5 


4 






0.8 


56 


51 


11 


8 






1.4 


78 


73 


14 


14 



SO 

Monosynaptic reflex-inhibiting ED50 values: 

Reference compound: 2.20 (1.02-4.75) mg/kg, i.v. 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 

55 

Polysynaptic reflex-inhibiting ED50 values: 

Reference compound: 0.60 (0.32-1.13) mg/kg. i.v 
Compound No 15 (16): 0.73 (0.39-1.37) mg/kg. i.v. 
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Electrophysi logical tests 

The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex slices in vitro 
[Fletcher et al.. Br. J. Pharnfucotogy 95. 585 (1988)] are sunvnarized in laktlfiJ. 

5 



Table? 



Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration ^ 


Inhibition of induced field 


ICsofiM 






potentials in % of control 




Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 




15(16) 


10 


30 






20 


47 






40 


69 


21.5 




80 


82 





2S 

The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of Harrison 
and Simmonds [Br. J. Pharmacol. 84. 381 (1981)]. In rat neocortex slices the DCiX)tential changes induced by quis- 
qualate perfusion were dose-dependently inhibited by the reference compound in the concentration range of 10-50 kM. 
At the concentration defined, the compound of Example 15 (16) proved to be twice as active as the reference com- 
30 pound in inhibiting tiie response to the 2-minute perfusion with 10 ^M of quisqualate. IHowever, both molecules failed to 
affect tiie responses induced by NIMDA. Accordingly, the compound of Example 15 (16) can be considered to be a 
selective, non-NMDA but quisquaiate-type excitatory amino add antagonist. 

Acute toxicity in rats 

35 

Acute toxicity data obtained in rats are summarized in Table 8 . 



Tables 



40 


Acute toxicity in rats 


Compound Exanple No. 


Sex 


Route of administration 


LDsomg/kg 




15(16) 


Male 


i.p- 


145(128-163.1) 


45 




Male 


po. 


•200 






Female 


i.p. 


140(122-161) 






Female 


po. 


235(190-291) 




42 


Male 


i.p. 


155(109.9-218.5) 


50 




Male 


po. 


>600 






Female 


i.p. 


180(156.5-207.0) 






Female 


po. 


>600 



55 



At toxic dose levels the compounds induced a dose<lependent muscle tone reduction, ataxia, adynamia, and loss 
of the righting reflex^ The cause of mortality was respiratory insufficiency developing witiiin 1 to 2 hours after i.p. admin- 
^ration and within 10 to 20 hours after oral application. 
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Based on the above pharmacological results, the compounds of general formula (I) according to the inv ntion pos- 
sess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist (neuroprotective) effects. Thus, 
they are therapeutically useful for the treatment of epilepsy as well as vari us diseases connected with spasms of the 
skeletal musculature and cerebral ischaemia (stroke). 
5 The invention also relates to pharmaceutical compositions containing compounds of general fbmiula (1) or pharma- 
c utically acceptable actd-adcfitlon salts thereof as active Ingredients as well as to the preparation of these composi- 
tk)ns. 

For therapeutical use. the active compounds according to the invention are suitably fomnulated to pharmaceutical 
compositions by admixing them with commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
10 iliary materials useful for enteral or parenteral administration. As carriers, e.g. water, gelatine, lactose, starch, pectin, 
magnesium stearate. stearic acki. tate or vegetak)le oils can be used. As auxuliary materials. e.g. preservatives and wet- 
ting as well as emulsifying, dispersing and aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may be trans- 
formed to the usual pharmaceutical compositions. e.g. to solkl compositions (such as tablets, capsules, pills or suppos- 
1$ Itories) or liquki compositions (such as aqueous or oily sulutions. suspensions, emulskms or syrups) as well as to 
injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of ttie compounds of the invention amounts commonly to 0.2-1 .5 mg/kg 
of body weight which is administered daily, optionally divded to several doses. 

Based on tiie above facts, ttie present invention also provides: 

20 

- a method of blocking one or more excitatory amino ack:l receptors in mammals. This method comprises adminis- 
tering to a mammal in need of such treatment a pharmaceutically effective amount of ttie general formula (I); 

- a mettiod of freating epilepsy in mammals. This method comprises administering to ttie mammal in need of such 
treatment an antiepileptic amount of a compound of the general formula (I); 

25 - a mettiod of treating spasms of ttie skeletal musculature in mammals. This method comprises administering to ttie 
mammal in need of such treatment a musde-relaxing amount of a compound of the general formula (I); 

- a mettiod of treating cerebral ischaemia (stroke) in mammals. This mettiod comprises administering to ttie mammal 
in need of such treatment a pharmaceutically effective amount of a compound of ttie general formula (I). 

30 The compounds prepared by the process of the invention were kientif led by elementary analysis, their purity and 
sta'ucture were controlled and confirmed tyy thin-layer chromatography. IR. ^H-NMR, ^^C-NMR and mass spectrometry 
The invention is illustrated in detail by ttie fblk>wing non-limiting Examples. 

Example 1 

35 

1-(4-[>iacetylamlnopheriyl)-3-acetyl-4-m6tliylene-7,8-methylenedioxy^^ 

2.93 g (0.01 mol) of 1-(4-aminophenyO-4-methylr7,8-metiiylenecfioxy-5H-2.3-benzodiazeplne were refluxed with 20 
ml of acetic anhydrkJe for 6 hours. The solution was evaporated at reduced pressure, ttie resklue was taken up in 2x20 
40 ml of anhydrous ettianol. the solution was repeatedly evaporated and the resulting resklue of 4.55 g was submitted to 
column chromatography (adsoitent: Kieselgei 60. eluant: ethyl acetate - benzene 4:1). The raw product was triturated 
witti 20 ml of hot isopropanol to yiekl 1 .44 g (34.4 %) of the aimed product, m.p. 240-245 ''C (slight decomp.). 
CzaHaiNgOss 419.445 

45 Example 2 

1-(4-Formylaminophenyl>4-methyl-7,a-methylenedloxy-5H-2,3-benzodiazepine 

3.0 g (10.2 mmol) of 1-(4-aminophenyl)-4-mettiyl-7,8-methylenedioxy-5H-2.3-benzodiazepine were dissolved in 
so 160 ml of dichloromettiane and first 2.75 g (13.3 mmol) of dicyclohexylcartxxJilmide. ttien 0.51 ml (13.3 mmol) of 100 
% formic acid were added and tiie reaction mixture was stirred for 2 hours at room temperature. The precipitated N.N*- 
dicyclohexylurea was filtered, the filtrate was exracted witti 2x30 ml of 10 % aqueous sodium carbonate solution, then 
with 2x30 ml of distilled water, ttie organic layer was dried and evaporated at reduced pressure. The resdue was dis- 
solved in ethyl acetate, filtered and evaporated under reduced pressure. The resulting raw product was recrystallized 
55 from 20 ml of 50 % ethanol to yield 2.93 g (89.3 %) of the aimed product, m.p. 152-154 ^'C (slight decomp.). 
Ci8Hi5N303 = 321.342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 w re prepared by the process descrbed in Example 2. 
Example 3 

1*(4-Cyanoacetylamlnophenyl)-4-nwthyl-7,d<nethyleneKlioxy-5H-^ 
C2oHi6N40^ = 360.380. m.p.: 241-243 (decomp.). 
Example 4 

1 -(44iethoxyaoetytamlnophenyl>4-nMtliyt-73-methylene-dl^^ 

C2oH^9N304 = 365.396, m.p.: 203-205 ''C 
Example 5 

1-(4-Vblei7lamlnophenyl)-4-methyl-7,8-mettiylenedloxy-5H-2,^ 

C22H23N3O3 s 377.450. m.p.: 217-219 'C (decomp.). 
Examples 

1 -(4-Phenylacetylamlnophenyl>4-nMriyl-73-methyleneKlloxy-5H-2>benzo^ 

C25H21N3O3 = 411.467. m.p.: 245-247 "C (decomp.). 
Example 7 

1-(4-Cydopropanecartx>iiylamlnopheriyl)-44nethyl-7^nwthyfenedlQ^ 

C21H19N3Q3 » 361.407. m.p.: 260-262 (decomp.). 
Examples 

1-(4-Acetylamlnophenyl)^niethyl-7,8-niethylenedioxy-5H-2,3-benzodlazepine 

10 g (34 mmol) of 1-(4-aminopheny!)-4-methyl-7,8-methylenedroxy-5H-2,3-benzodiazepine were stirred for 3 hours 
with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of anhydrous ethanol and 
dried, yielding 9.2 g of raw product. m.p. 252-254 ""C (decomp.). This product was treated with 45 ml of hot 99.5 % eth- 
an I. After cooling the crystals were filtered, washed with 3x10 ml of ethanol and dried to give 8.68 g (76.1 %> of the 
aimed product, m.p.: 256-258 "C (decomp.). 
C19H17N3O3 = 335.369 

Example 9 

1-(4-Proplonylaminopheiiyi)-4-methyi-7,8-metliylenedioxy-5H-2,3-benzodiaze^ 

C20H19N3O3 = 349.396. m.p.: 228-230 (decomp.). 
It was prepared by the process described in Example 8. 

Example 10 

l-(4-Plvaloylaminophenyi)-4-methyl-7^methylenedioxy-5H-2,3-benzodlazeplne 

1 .56 ml (1 1 .2 mmol) of triethylamlne and 1 .38 ml (1 1 .2 mmol) of pivaloyi chloride were added to a solution of 3 g 
'tO.2 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2,3-ben2odia2epine in 160 ml of dichlor methane 
e. 'fi the reaction mixture was stirred at 25 ""C for one hour. The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane, then with 3x20 ml of water and dried to yield 1 .59 g of pure product, m.p. 225-227 (decomp.). The 
other portion of the product was isolated from the organic phase. TTie filtrate was extracted with 3x20 mi of water, then 
with 3x15 ml of 4 % aqueous sodium hydroxide solution, finally with 2x30 ml of water. The organic layer was subse- 
quently dried and evaporated under reduced pressure. The crystallin residue was combined with the former product 
5 of 1 .59 g and suspended In 20 rtfil of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product, m.p.: 225-227 «C (decomp.). 
C22H23N3O3 = 377.450 

Example 11 

10 

l-(4-Benzoyiaminophenyl)-4-methyl-7,8-metliylenedlOKy-m^ 

1 .0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of trtethylamlne were added to a solution of 4 g (13.6 
mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-benzodiazepine in dichloromethane and the reaction 

IS mixture was stired at 25 ""C fbr 24 hours. The solution was extracted with 3x30 ml of water. 3x20 ml of a 4 % aqueous 
sodium hydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 
reduced pressure, then the crystalline residue was treated with 20 ml of hot ethanol to obtain 3.97 g of raw product. m.p. 
242-243 "C. This raw product was repeatedly treated with 20 ml of hot ethanol. next day it was filtered at 0-5 ^C, washed 
with 3x3 ml of ethanol and dried at 100 ""C to yield 3.85 g (71.3 %) of the pure aimed product. m.p. 246-247 ''C 

20 (decomp.). 

C24Hi9N303» 397.40 

Example 12 

25 l*(4-PalnMoylaminophenylH-m6thyl-7,8-inethyle^ 

By following the process described in Example 1 1 . with recrystaliization of the raw product from 50 % ethanol. the 
pure aimed product was obtained, m.p. 138-140 *C. 
C33H45N303 = 531.747 

30 

Example 13 

l-(4-Phenylcarbamoylaminophenyl)-4-metliyl-7,8HTiettiyle^ 

35 0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmoO of 1-(4-aminophenyi)-4- 
methyl-7,8-methylenediQxy-5H-2.3-ben2odiazepine in 4 ml of dimethyKormamide and the reaction mixture was stirred 
at 25 for one hour. Then it was diluted with 20 ml of diethyl ether and filtered at 5 ^'C. The crystals were washed with 
2x5 ml of diethyl ether and dried at 60-100 °C. The resulting 0.70 g of raw product, m.p, 239-240 (sintering at 180 
""C) was refluxed in 15 ml of ethanol. filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 ""C to yield 

40 0.55 g (78.6 %} of the aimed product. m.p. 240-241 «C (decomp.). 
C24H2oN403 = 412.456 

Example 14 

45 1 -[4-(4-Carboxybiityrylamlno)phenyl]-4-nwtliyl-7^ettiylenedloxy-5H-2 

A solution of 0.50 g (1 .7 mnrx)l) of 1-(4-amjnophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-benzodia2epine in 30 ml 
of anhydrous dichloromethane was stirred with 0.18 g (1.87 mmol) of glutaric acid anhydride at 20-25 ^"0 for 6 hours. 
Next day the crystals ibrmed were filtered at 0-5 ''C, washed with 3x2 ml of dichloromethane and dried at 60-80 ''C to 
so give 0.60 g (87.0 %) of the pure aimed product. m.p. 225-227 ''C (decomp.). 
C22H2iN305 = 407.434 

Example 15 

55 1 -(4-Aminopheny l)-3-acetyl-4-mettiyl-7,8-methylenedioxy-3,4-dihydro-5H-2^ pine 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H-2,3-benzo- 
diazepine in 100 ml of chloroform first 1 .68 ml (12.1 mmol) of triethylamine. then under constant ice-cooling and stirring 
1 . 1 5 ml (1 2. 1 mmol) of acetic anhydride were added. Stirring was continued for additional 2 hours, then the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure. The crystalline 
residue was recrystallized fr m 40 ml of isopropanol to otstain 3.50 g (85.7 %) of the aimed product, m.p. 220-222 ^'C. 
After repeated reaystallization the m.p. increased t 223-225 ^0. 
CigHigNgOa* 337.385 
5 Hydrochloride: {Ci9H2oN3Q3)CI = 373.850, m.p.: 248-252 (decomp.). 

Example 16 

l-(4-Aminophetiyl}-3>acetyl-4-methyt-7^methylene-dioxy-3,4-^ 

10 

To a suspension of 1.91 g (5.37 mmoX} of 1-(4-nitrophenyO-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2,3-benzodiazepine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 .4 ml (28 
mmol) of 1 00 % hydrazine hydrate were added, then the reaction mixture was stirred at 20-25 *C for one hour. The start- 
ing nttro derivative was dissolved within 10-20 minutes. After filtering the filtrate was evaporated under reduced pres- 
15 sure, the white crystalline residue was washed with 30 ml of distilled water onto a filter, it was washed with 3x1 0 ml of 
distilled water and dried at 100 ''C to give 1.50 g of a raw product m.p. 218-220 ""C. This raw product was purified by 
treating with 12 ml of hot isopropanol. After cooling it was filtered at 5 ''C. washed with 3x1 ml of isopropanol and dried 
at 100 *C to yield 1 .40 g (77.35 %>of a white crystalline powder. m.p 221-223 *C. On the basis of analyses and spectra 
it was identical to the product of Example 15 obtained a different process. 

20 

Example 17 to 25 

The process desabed in Example 1 6 was followed for preparing other 1 -(4-aminophenyl)-3-R-4-methyi-7,8-meth- 
ytenedioxy-3.4-dihydro-5H-2,3-benzodiazepines of the general formula (I). The data of the products prepared are pre- 
25 sented In Table 9 . 



Table 9 





Products off the general fbnmila (1) wherein = 


30 


CH3andRi = R3 = R4 = H 




Example No. 


R 


M.p. •€ 




17 


Trifluoroacetyl 


215-217 


35 


18 


Propionyl 


211-213 




19 


Valeryl 


178-180 




20 


PivaloyI 


233-235 (d) 




21 


Benzoyl 


220-222 


40 


22 


Phenylacetyl 


220-221 




23 


Cydopropylcaibonyl 


138-140 




24 


Cyanoacetyl 


123-126 


45 


25 


Methoxyacetyl 


125-127 



(d) s decompGsilion 



50 The new nitro compounds of the general formula (V). wherein R » H or acyl group, used in the preparation of prod- 
ucts of Examples 16 to 25, can be prepared by processes described in Examples 26 to 36. 

Example 26 

55 1-(4-Nltrdphenyl)^m6thyl-7^nrathylenedioxy-3,4-dihydro-5H-2 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nitrophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-benzo- 
diazepine (French patent specification No. 85.09793) in 380 mi of ethanol first 22.5 ml (0.278 mol) of concentrated 
h ydrochloric acid were added at constant stirring whereupon a solution was formed within a few minutes, then 1 1 .5 g 
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(0.3 moie) of sodium borohydride were charged into the solution portionwise during 30 minutes. Stirring was continued 
for 1 5 minutes, then the orange-coloured precipitate formed was filtered and extracted on the filter with 4x30 m) of chlo- 
roform. The combined chl reform filtrate was evaporated under reduced pressure, the crystallin residu was brought 
to a filter with 200 ml of distilled water, then washed with 3x20 ml of distilled water and dried at 80-100 ''C to yi Id 4.90 
5 g (97.2 %) of the aimed product. m.p.: 162-164 «C. 
Ci7Hi5N304 = 325.331 

Example 27 

10 l-(4-Nltropheriyl)-3-ac6tyt-4-methyl-7,&'mmhyler)edloxy-3,4-dlhydro-5H-2>ben^ 

A 2.0 g (6.15 mmol) portion of the product of Example 26 was stirred with 10 ml of acetic anhydride at 25 ""C for 3 
hours then 50 ml of distilled water were added and the stim'ng was continued for one hour. The yellow precipitate 
formed was filtereci. washed with 3x10 nnl of distilled water and dried at 80-100 ''C to obtain 2.6 g of raw product. After 
IS recrystallization from 10 ml of ethanol 1 .94 g (85.8 %) of the aimed product were obtained, rap.: 140-142 "C. 
C19H17N3O5- 367.369 

Example 28 

20 1*(4-Nitropheriyl)^trtfluoroacetyl-4-methyl-7,8-methyienedloxy-3,M 

T a solution of a 1 .5 g (4.61 mmoQ portion of the product of Example 26 in 30 ml of anhydrous dichloromethane 

0. 75 ml (5.3 mmol) of ti-if iuoroacetic add anhydride and 0.75 ml (5.3 mmol) of triethylamine were added and the reaction 
mixture was stirred at 25 for 3 hours. Subsequently, the mixture was extracted wrtii 3x20 ml of water and tiie organic 

25 lay r was dried and evaporated under reduced pressure. The crystalline residue was treated with 15 ml of hot ethanol, 
cooled, filtered, washed with 3x1 ml of ethanol and dried at 80-100 ""C to yield 1.84 g (94.85 %) of the aimed compound 
as a bright yellow aystalline product, m.p.: 165-167 *'C (decomp.). 
CigHuFaNsOs" 421.339 

30 Example 29 

1-(4-Nltrophenyl)-3-pit>pionyt-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2>ben 

A 1 .54 g (4.7 mmol) portion of the product of Example 26 was stin-ed with 8 ml of propionic acid anhydride at 25 ""C 
35 for 3 hours, then 30 ml of diethyl etfier were added and the solution was kept at 0-5 °C overnight. The precipitate formed 
was filtered, washed with 3x8 ml of diethyl ether and dried to yield 1.32 g (73.7 %) of the aimed compound as a light 
yellow product, m.p.: 189-190 "C. 
C2oHi9N305« 381.396 

40 Example 30 

1-(4-Nltrophenyl)-3-valeryl-4-methyl-7,8-methylenedk)xy<^^ih^^ 

To a solution of a 2.5 g (7.68 mmol) portion of tfie product of Example 26 in 40 ml of anhydrous dichloromethane 
45 4.75 g (23 mmol) of dicyclohexylcaibodiimide and 2.88 g (23 mmol) of n-valeric add were added and tiie reaction mix- 
ture was maintained at 25 ^'C under intermittent stirring for 24 hours. Then tiie N.N'-dicydohexylurea formed as by-prod- 
uct was filtered, the filtrate was evaporated under reduced pressure, the residue was mixed witii 2x40 ml of distilled 
water, decanted and tiie wet product was left to solidify under 50 ml of 50 % ethanol. The solid compound was filtered, 
washed with 2x10 ml of 50 % ettianol and dried at 80 "C. The raw product obtained was recrystallized from 24 mt of 
so etiianol and the crystals were dried at 100 ^'C to yield 2.20 g (70 %) of the aimed product as a yellow powder. m.p.: 145- 
147 ^'C. 

CggHzsNsOs* 409.450 
Example 31 

55 

1. (4-Nltrophenyl)-3-plvaloyl-4-methyl-7^methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazeplne 

3y following tiie process described in Example 28 but applying pivaloyi chloride insted of fif Iuoroacetic acid anhy- 
drio:. 1.68 g (89.4 %) of the ainrted product were obtained. m.p.: 164-166 "0. 
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C22H23N3O50 409.460 
Example 32 

1-(4-NKropheriyl>3-benzoyl-4-m6thyl-7^n^yi6nedloxy-3,4-dihydr^ 

By following the process desaibed in Example 31 but using benzoyl chloride as acyl chloride, 1.72 g (86.9 %) of 
an ochre yellow product were obtained. m.p.: 222-224 ^"0 (deoomp.). 
CsaHisNsOso 429.440 

Example 33 

1-(44lltn>phenyl)-3-pheiiytacetyl-4-nriethyl-7,8-metliylen 

By following the process described in Example 30 but using 50 % of the calculated molar anrx)unt of dicyclohexyl- 
carbodiimide and phenylacetic add, a bright yellow product was obtained, m.p.: 193-195 ""C. 
C25H21N3O50 443.467 

Examples 34 to 36 

The products of Examples 34 to 36 were obtained by following the process described in Examie 33 and using the 
respective acid components. 

Exanfq)le 34 

1 -(44lltrophefiyl)-3-cydopropOTecai1>onyl-4-n^ 

M.p.: 225-228 «»C(decomp.). 
CziHigNaOs" 393.407 

Example 35 

l-(44lttrophenyl^3-cyanoacetyl-4-nMliyl-7^nnettiylenedio^^^ 

M.p.: 185-188 "C 
C2oHi6N405>= 392.380 

Example 36 

1-(4-Nltrophenyl)-3-nriethoxyacetyl^methyl-7,8-methylene^ 

M.p.: 187-189 
CaoHigNaOe^ 397.396 

Example 37 

1-(4-Nitropheriyl)-3-(4-carboxybiityryl)-4-methyh7^methylenedioxy-3,^^ 

By using the product of Example 26 as starting material and performing the acylation according to Example 14 with 
glutaric acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed product was obtained. m.p.: 
148-150 'C. 
C22H2iN307 = 439.434 

Example 38 

1-(4-Aminophenyl)-3-phenylcarbamoyl-4-methyl-7«8-methylenedioxy-3,4-dlhydr(>-5H-2,3-benzod 

To a s lution of 0.70 g (2.3 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2.3-ben2odi- 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was evaporated under reduced pressure and the anx)rphous residue 
was mixed with 20 ml of hot 50 % ethanol. The suspension was cooled to 0 ''C and filtered to yield 0.76 g of a raw prod- 
uct, m.p. 190-200 <*C. After reaystalilzation from 99.5% ^hanol and trituration with ethyl acetate the aimed compound 
melts at 207-209 <»C. 
C24H22N403 = 414.472 

The preparation of the starting materia! of this example was described in the Hungarian patent specification No. 
198.494. However, the compound may also be prepared by a new method according to the process of Example 16, by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be reays- 
tallized from 50 % ethanol. m.p.: 1 18-120 ""C. 

Example 39 

1-(4-IMacetyiaminophenyl)-34icetyl-4-methyl-73Hn^^ 

2.0 g (6.7 mmoO of 1-(4-aminophenyO-4-methyl-7,8-methylenediaKy-3,4<lihydro-5H-2,3-ben20dto were 
reflux d with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced pressure. The crys- 
talline residue was transferred with 25 ml of water to a filter and washed with 5x3 mt of water. Alter drying 2.79 g of the 
raw triacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 100 *C 2.39 g (84.6 %) of 
the pure aimed product were obtained. m.p. 224-227 **C. 
C23H23N305* 421.461 

Example 40 

N^-[4-(3-Acetyl^m6ttiyl-7^methylenedioxy-3^lhydio-5H-2>ben20diazepin^ 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride. 0.3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stirred at 50 ''C for 4 hours. The crystals formed 
after coling were filtered, washed with 3x3 ml of benzene, then triturated with 20 ml of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product, m.p.: 
168-170 •C(deconrp.). 
C2iH22N404» 394.439 

Example 41 

N^4-(3-Acetyl-4-methyl-73-nnethylenedioxy-3,4KiihydiD-5H-2>beiiz^ 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl isocyanate, ref lux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending the residue first in 50 ml 
of diethyl ether and then in 1 5 ml of ethyl acetate, 0.69 g (75.7 %) of the aimed product was obtained, m.p. : 1 84-1 86 ^'C 
(decomp.). 

C26H24N4O4S 456.510 
Example 42 

1-(4-AcetylamirK>phenyl)-3-acetyl-4-nwthyl-7,8-nnethylenedloxy-^^ 

1.3 g (4.4 mmol) of 1-(4-aniinophenyQ-3-acetyt-4-methyl-7,8-methylenedioxy-3.4<lihydro-5H-2,3-benzodiazep^ 
were stin-ed at 20-25 with 5 ml of acetic anhydride for one hour, then the yellow solution was poured into 100 g of 
ice-water and stinted until the decomposition of the excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x10 ml of distilled water and dried to give 1 .6 g of raw product. After reaystallization from 20 ml of 
benzene 1.50 g (89.85 %) of the aimed product were obtained. m.p.: 158-160 ''C (decomp.). 
C2iH2iN304 = 379.423 

Example 43 

1-(4-Formylamlnophenyl)-3-foniiyl-4-n^hyl-7,&-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepi 

T 6.0 ml (0. 1 04 mol) of acetic anhydride 3.0 ml (0.08 mol) of 1 00 % formic acid wer added dropwise at 0 ""C during 
5 minutes while constant stimng. The stimng was continued at 50 'C for 1 5 minutes. Thereafter 1 g (3.3 mmol) of 1 -(4- 
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aminoph riyl)-4-methyl-7,8-methylenedioxy-3,4-<lihydro-5H-2,3--benzodia2epine was added to the thus-prepared 
mixed anhydride. The reaction mixture was stirred at 25 for 1.5 hours, then poured Into ice-water, the precipitate 
famed was fiftered. washed with 4x5 ml of distilled water and dried at 80 ''C to give 0.80 g of raw product. After ays- 
tallization from 3 ml of ethyl acetat 0.65 g (56.2 %} of the aimed product was obtained, m.p.: 193-195 ""C. 
5 Ci9Hi7N304 = 351.369 

Example 44 

l-(4-TrHluoroacetylamlnopheriyl>3-trifluoroacetyi-4-methyl-7^ 
10 azepfne 

1.48 g (5 mmoO of 1-(4-aminophenyO-4-n(Tethyl-7.8-methylenedioxy-3.4KJihydro-5H-2.3-benzodiazepine were dis- 
solved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of trlethylamine and at 20-25 2.12 ml (15 mmol) of 
trif luoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
IS of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfete. 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1 .41 g (57.9 %) of the aimed diacyl derivative. m.p. 1 77-1 78 •C. 
C2iH,5F6N304« 487.363 

20 Example 45 

1-(4-ProplonylarnirK)phenyO-a-propionyl-4-methyt-7,8-methylenedloxy-3Adi^ 

The process desaibed in Exarrple 44 was followed, except that 1 1 .2 mmol of both trlethylamine and propionic add 
^ anhydride were used and the crystalline residue was recrystallized first from 1 5 ml of 50 % ethanol. then from 1 1 .5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product. m.p.: 152-154 *»C. 
C23H25N304 = 407.477 

Examples 46 to 65 

30 

Other diacyl derivatives of the general formula (I), wherein R = acyl group, & s H. R^ s CH3 and R^ - acyl 
group, where R and R^ are the same or different, are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R = R^ = = R^ = H and R^ =» acyl group; and partly from new com- 
pounds of the general foratula (I), wherein R « acyl group. R^ = R^ = = R^ = H and R^ = CH3. according to processes 
35 defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R » R^ » R^ s H and R^ = acyt group is illus- 
trated in detail below on the derivative t>earing acetyl group as R^: 

1-(4-Ac6tylaminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben2^^ 

40 

Method A) 

To a solution containing 6.0 g (20 mmol) 1-(4-amino-phenyl)-4-methyl-7.8-methylenedioxy-3.4-clihydro-5H-2,3-ben- 
zodiazepine in 30 ml of ethyl acetate 1 .38 ml (21 mmol) of methanesuHbnic acid were added. The crystalline precipitate 
45 was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g, m.p.: it sintered above 
1 90 ''C and weakly decomposed at 21 0-2 1 2 ^'C. The thus-obtained methanesulfonate salt of the starting substance was 
acetylated as follows: 

7.37 g of the powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stirred at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl acetate and dried to 
50 give 6.54 g of methanesulfonate salt of the target compound, m.p. 240-241 *C (with decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of sodium hydrogen cartx)nate 
were portionwise added to the dear solution. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
Obtain 5.54 g of crude product. After recrystallization from 130 ml of isopropanol, 3.1 1 g (yield 46 %) of product were 
55 obtained, m.p.: 221-223 ""C (weak decompositioh). the melting point of which inaeased to 223-225 "C after digesting 
with 1 5 ml of hot benzene. 
C19H19N3O3 = 337.385 

The hydrochi ride salt decomposed at 262-264 ""C. 
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Methods) 

After dissolving 15.0 g (44.7 mmoO of 1-(4-acetylaminophenyl)-4-methyl-7.8-methylenedi xy-5H-2.3-benzodi- 
azepine in 150 ml of pyridine under miW heating. 10.2 g (0.269 nwl) of sodium borohydride were added and the mixture 

5 was stirred on an oil bath at a temperature of 1 00 ""C for 5 hours. Then the reaction mixture was cooled to about 25 ""C. 
150 ml of water were dropwise added under continuous stirring during 20 minutes, thereafter a mixture containing 180 
ml of concentrated hydrochloric add and 265 ml of water was added while cooling with ice-water. A yellowish suspen- 
sion was formed. The precipitate was filtered, washed with 5 x 20 ml of water and dried to yield 1 5.2 g of salt. m.p. above 
250 "C. In ader to liberate the base, this salt was suspended in 1 50 ml of 50 % ethanol and tiien 5.7 g of sodium hydro- 

10 gen cartx>nate were portionwise added while stining. The tiius-formed suspension was filtered after 30 minutes, 
washed successively with 3 x 10 ml of 50 % ethanol. 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a crude product. m.p.: 218-220 *C (weak decomposition). After digesting this crude product with 50 
nfil of hot isopropanol and then with 100 ml of hot 99.5 % ethanol, 8.63 g (57.2 %) of the aimed compound were 
obtained, m.p.: 220-222 ''C (weak decomposition). 

IS Physical characteristics of otiier 1 -(4-acylamino-phenyl)-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H-2,3 -benzo- 
diazepine are as fdilows: 



R^-Anatogue 


M.p. 


Propionyl 
Benzoyl 
Phenylacetyl 
PivatoyI 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (deoomp.) 
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Table 10 



Compounds of the general fbmfiula 0), wherein s = H, = CH3, R and R^ are acyl groups 


Examole No 


R 


R^ 


Startino matarial Exam- 
pie No. 


Process of 
Example No. 


M.p. 'C 


46 


COCH3 


CHO 


15(16} 


2.30 


142-144 


47 




COCH3 


(lll).R*«C0CH3 


28.44 


212-214 


48 


COCH3 


COC2H5 


15(16) 


28.44 


155-157 


49 


COC2H5 


COCH3 


(III). = COCH3 


28.44 


168-170 


50 


COCH3 


CO-C(CH3)3 


15(16) 


31 


201-203 


51 


COC(CH3)3 


COCH3 


(IH).R^»C0CH3 


31 


138-140 


52 


COCH3 


CO-CH2-OCH3 


15(16) 


2. 30 


118-120 


53 


CO-CH2-OCH3 


COCH3 


(lll).R^«C0CH3 


2. 30 


136-138 (d> 


54 


COCH3 


CO-CH2-CN 


15(16) 


2. 30 


149-151 (d) 


55 


CO-CH2-CN 


COCH3 


(III). R^ = C0CH3 


2, 30 


128-130 (d) 


56 


CO-CgHs 


COCH3 


(111). = COCH3 


31 


154-156 


57 


COCH3 


CO-CgHs 


15(16) 


31 


214-216 


58 


CO-{CH2)3-COOH 


COCH3 


(III). R^ = C0GH3 


14 


172-174 


59. 


COCH3 


CO-(CH2)3-COOH 


15(16) 


14 


210-212 (d) 


60 


CHO 


COC2H5 


(III). R* = COC2H5 


2 


185-187 


61 


CHO 


CO-C(CH3)3 


(III).R4 = C0-C(CH3)3 


2 


220-221 (d) 


62 


COCH3 


COCF3 


15(16) 


28 


150-152 (d) 


63 


CHO 


CO-CfiHs 


(III). R^^CO-CgHs 


2 


202-203 (d) 


64 


COCH3 


CO-CHg-CeHg 


(IIO.R^sCO-CHg-CsHs 


2 


135-137 


65 


COC2H5 


CHO 


18 


2 


140-141 (d) 



(d) » deoomposltion 



Example 66 

1-(4-Glycylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 

To a suspension of 2.89 g (5.97 mmol) of 1-(4-phtha(oylglycylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3- 
benzodiazepine (Example 79) in 50 ml of methanol 0.6 ml (1 1.9 mmol) of 100 % hydrazine hydrate was added and the 
mixture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced pressure, the partially 
crystialllne residue was mixed with 40 ml of dichloromethane, filtered and the by-product was washed with 2x10 ml of 
dichloromethane. The solution was extracted with 3x15 ml of 5 % hydrochloric add, the aqueous layer was made alka- 
line with 24 ml of aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled 
water and dried at 1 00 *C to obtain 1 .67 g of raw product. After recrystallization from 73 ml of ethanol 1 .50 g (71 .8 %) 
of the aimed product were obtained, m.p.: 223-225 ^'C. 
Ci9Hi8N403=: 350.385 

Examples 67 to 78 

Other conpounds of th general formula (I), wherein R^ s CH3. R^ = H. and some of their acid addition salts, pre- 
pared by the process of Example 66, are presented in ]il2lfiJl. The salts were prepared by known methods. 



21 



EP048248SB1 



Table 11 



5 


Example Na 


R 




R^ 


Example No. 
of starting 


M.p. (salt) mate- 
rial 




67 


- 


- 


CO-(CH2)3-NH2 


80 


198-200 (d) 




68 


- 


- 


DL-CO-CH(CH3)-NH2 


81 


155-157 (d) 


10 


69 


- 


- 


DL-CO-CH(CH3).NH2 


68 


21 7-219 (d)(H-Fu) 


70 


CXD-CH2-NH2 


H 


H 


82 


150-155 




71 


CO-CH2-NH2 


H 


H 


70 


190-193 (d) (H-Fu) 


IS 


72 


DL -C0-CH(CH3)- 
NH2 


H 


H 


84 


193-195 (H-Fu 210- 
213(d)] 




73 


COCH3 


H 


COCH2-NH2 


88 


210-211 (d) (HCO 
[base 230-232 (d)] 




74 


CO-CH2-NH2 


H 


COCH3 


89 


210-212 (d) 


20 


75 


CO-(CH2)3-NH2 


H 


COCH3 


90 


154-156 (d) (Fu) 




76 


(H-Fu). COCH3 


H 


DL-CO-CH(CH3)-NH2 


91 


222-223 (d) (H-Fu) 




77 


DL-C0-CH{CH3)- 
NH2 


H 


COCH3 


92 


218-220 (d) 


25 


78 


CO-CH2-NH2 


H 


CO-CH2-NH2 


93 


202-204 (d) 


30 


Notes: 

H*Fu = hydrogen fumarate (H-fumarate), 
Fu B fumarate 

The products of Examples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 16. 



35 

Example 79 

l-[4-(N-Prithaloylglycyiamlno)phenytM-methyl-7,8-nfi^^ 

40 To a solution of 2.0 g (6.88 mmol) of 1-(4-amlnophenyl)-4-methyl-7,8-methylenediQxy-5H-2,3-benzodiazepine in 
dichloromethane 1 .84 g (8.94 mmol) of dicydohexylcarbodiimide and 1 .84 g (8.94 mmol) of powdered phthalimidoace- 
tic acid were added and the reaction mixture was stirred at 25 ''C for 8 hours, then left to stand at 0-5 overnight. The 
precipitate formed was filtered, washed with 3x3 ml of dichloromethane and dried at 60-80 ''C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and N.N'-dicyclohexylurea. a by-product. This mixture was purified by 

45 refluxing with 21 0 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x1 0 ml of hot ethanol. there- 
after drying at 100 ''C to obtain 2.42 g (73.3 %) of the aimed product. m.p.: 266-268 ''C (decomp.). 
C27H2oN405» 480.489 

Example 80 

so 

1-[4-(N-Phthaloyi^amlnobutyiylamtno)phenylH-metriyl-73-methylenedlQ^^ 

By following the process described in Example 79 but using rphthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichloromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium cartxjnate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol. cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) 
of the aimed product. m.p.: 233-235 (decomp.). 
C29H24N405 = 508.543 
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Example 81 

1 -[4-(M-Phthaloyl-DL-alatiylainino)phenyl]4-metliyi*73-methyler^ xy-5H-2^benzo(liazeplne 

The process described in Example 79 was followed, except that N-phthaloyl-OL-atanine (DL-2-phthalimido-propi- 
nic acid) was used. After filtering the slight precipitate formed the filtrate was evaporated, the residue was mixed with 
15 ml of dichforomethane. carefully filtered and the dear solution obtained was repeatedly e/aporated. The purification 
of the residue was achieved by refluxing it with 60 ml of ethyl acetate. Crystal formation was already started in the hot 
solution. The crystals were filtered at 0-5 ""C. the neariy white crystal powder was washed with 3x3 mt of ethyl acetate 
and dried at 1 00 ''C to give 2.75 g (80.95 %) of the aimed product m.p.: 243-245 *'C (decomp.). 

C28H22N405 a 494.516 

Exampre82 

1-(4-NitropheiiyO-3-glycyM-methyt-7,8-nri6thylenedioxy-3,4-dlh^^ 

The process descrbed in Example 66 was followed by using the compound prepared according to Example 85 as 
starting material, but the dichloromethane solution was extracted only with 3x20 ml of dialled water arvj the organic 
layer was evaporated under reduced pressura The crystalline residue was purified by suspending it in 7 ml of ethanot 
to give the pure aimed product in a yield of 86.1 %, m.p.: 201 -203 ''C (decomp.). 
Ci9Hi8N405« 382.385 

Example 83 

1K4-Nitfopheiiyl)-3-(r4nilnobutyryiH-me% 

By following the process described in Example 82 and using the compound prepared according to Example 86 as 
starting material, a product containing crystal solvent was obtained in a yield of 89.4 %. m.p. 1 10-112 ''C (recrystallized 
from50%ethanol). 
C2iH22N405 = 410.439 

Example 84 

1-(4-Nltrophenyl)-3-(DL-alanyl>4Hnethyl-73-methylenedloxy-3, 

By following the process described in Example 82 and using the compound pepared according to Example 87 the 
aimed compound was obtained. m.p. 220-221 (decomp.). 
C2oH2oN405» 396.412 

Examples 85 to 87 

The new intermediates employed in Examples 82 to 84 as starting materials were prepared from the compound 
prepared according to Example 26 by the process of Example 81 . 

Example 85 

1-(4-Nitrophenyl)-3-(N-phttialoylglycyt)^44nethyl-7^^ 

Yield: 93.3 %. m.p: 173-174 "C (decomp.). 
C27H2oN407 = 512.489 

Example 86 

1-(4-Nltrophenyl)-3-(N-pmhaloyl^-amlnobutyryl)-4-methyl-7,8-methylenedloxy-3,4-dl^^ 
azepin 

M.p: 218-220 
C29H24N4O7 « 540.543 
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Examples? 

l-(4-NltrophenyO-3-(N-phthaloyl-DL-alanyl)^^ 

M.p.: 210-212 *C 
C28H22N407B 526.516 

Example 88 to 94 

The intenmediates of the general fomiula (I), wherein R and/or R4 represent(s) Ci.6 acyl group(s) substituted by a 
phthalimido group, are required for the preparation of conrpounds obtained by using the processes of Examples 73 to 
78 and summarized in Table 12. They were prepared from the compound of Exanple 15 (16) or from a compound of 
the general formula (111), wherein R4 is hydrogen (see U.S. patent specificcttion No. 4.835.152) or from 1-(4-acetylami- 
nophenyl)-4-methyl-7.8-niethytenediQxy-3,4Kjihydro-5H-2,3-benzodiazepinedew hereinabove (before Table 10) 
by following the process of Example 81 . 

As a matter of course, in Example 93 a twofold amount of phthaloytglycine and dicydohexylcarlxxlilmide have to 
be used. Thus. Table 12 lists new compounds of the general formula (I), wherein R and R^ are acyl groups. R^ « R^ a 
HandR^ciCHa. 



Table 12 



Example tsk). 


R 


R^ 


M.p. 


88 


COCH3 


CO-CH2-N(CO)2C6H4 


314-316 (d) 


89 


GO-CH2-N(CO)2C6H4 


CCXSHg 


204-206 (d) 


90 


CO-(CH2)3-N(CO)2C6H4 


COCHs 


150-152 


91 


COCH3 


DL •CCM5H(CH3).N(CX))2C6H4 


264-266 (d) 


92 


DL -CO-CH(CH3).N(CO)2C6H4 


COCH3 


245-248 


93 


CX)-CH2-N(eO)2C6H4 


CO-CH2-N(CO)2C6H4 


230-232 (d) 


94 


COCH3 


CO(CH2)3-N(CO)2C6H4 


173-175 


(CO)2C6H4 = phthaloyl; 
N(CO)2C6H4 = phtalimido; 



(d) - deoonposhion 



Example 95 

l-(4-Aminophenyl)-3-(r8mlnobutyryl)-4Hnethyl>7,84neth^ 
gen fumarate 

It was prepared from the compound of Example 83 by foilcwing Example 16. m.p.: 150-152 ^'C (decomp.) 
[C29H25N4O3I • C4H3O4 = 496.531 

Example 96 

1-(4-Aminophenyl)-3-(4-carboxybutyi7l)-4-methyl-7,8-methylenedloxy-3,4-dmydro-5H 
hydrochloride 

It was obtained from the compound of Example 37. according to Example 16. m.p.: 224-226 ''C (decomp.). 
[C22H24N3O5ICU 445.915 
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Example 97 

1 -(4-TrHluoroacetylaminophenyl>4-mettiyl-7i8Hfne^ xy-5H-2,3-benzodfazepine 

It was prepared by Mowing Example 2. m.p.: 258-260 ""C (decomp.). 
C19H14F3N3O3 a 389.339 

Example 98 

1-(4-Amiriopheriyl)-3-mettiylcarbamoy1-4-metriyl-7^metttylenedloxy-3^ 

It was prepared from 1-(4-nitrophenyl)-3-m6thylcailMrTioyt-4-methyl-7,8-methyleriedi^^ 
zodiazepine according to Example 16. m.p. 199-201 ""C. 
C19H20N4O3S 352.401 
Hydrochloride m.p. 219-221 (decomp.). 
[Ci9H2iN403]CI» 388.866 

The starting nitro compound was prepared as fbliows: 
1.1 ml (18.4 mmoO of methyl isocyanate were added to 3.0 g (9.22 mmol) of 1-(4-nitrophenyl)-4*methyl-7,8- 
methylene-dloxy-3.4<lihydro-5H-2,3-benzodiazepine (see Example 26) dissolved in 60 ml of dichloromethane and 
stirred for 24 hours, then e\/aporated under reduced pressure. The crystalline residue was triturated with 30 ml of hot 
ethand at 80 to 100 ""C to obtain 3.35 g (95 %) of the lemon-yellow aimed product. m.p.: 238-240 *C (decomp.). 
Ci9Hi8N405« 382.385 

Example 99 

1 -{4-Amlnopheny l)-3-(1 -pyrnHidinoacetyl)-4-nietliyl-7,8-methylenedioxy-3,4^ihy dro^ 

It was obtained from l-(4-nitrophenyO-3-(1-pyn'olidino-acetyl)-4-methyl-7.8HTielhylenedioxy-^ 
benzodiazepine by following Example 16. m.p.: 212-214 "C. 
C23H26N4Q3>= 406.493 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7.8-methylenediQxy-3,4-dihy- 
dro-5H-2.3-benzodiazepine (see Example 116) according to Example 102. m.p.: 189-190 ""C (decomp.). 
C23H24N4O5 a 436.477 

Example 100 

1-(4-Aminophenyl)-3-(N,N-dlmethylglycylH-methyl-7,8-metliylenedioxy-3,4-dihydro-M^ 
hydrogen fumarate 

It was prepared fr4om 1-(4-nrtrophenyl)-3-(N.N-dimethylglycyl)-4-niethyl-7.8-melhylenedioxy-3.4<lihydro-5H-2.3- 
benzodizapine according to Example 16. m.p.: 202-204 ''C (decomp.). 
[C2iH25N403]C4H304 = 496.531 

The starting substance was obtained from 1-(4-nitrophenyt)-3-chloroacetyl-4-methyl-7.8-methylenediaxy-3,4-dihy- 
dro-5H-2.3'benzodiazepine according to the process described in Example 103. m.p.: 158-160 "C. 
C2iH22N405 a 410.439 

Example 101 

1-(4-Chloroacetylaminophenyl)-4-methyl-7,8-m6thylenedloxy-5H-2,3-benzodiazepine 

It was prepared according to Example 2. except that chtoroacetic acid was used. m.p.: 209-214 ""C (carix>nization). 
CigHieCINsOss 369.818 

Example 102 

1-[4-(l-Pyrrolldinoacetylamlno)phenyl]-4-niethyl-7,8-methylenedioxy-5H-2,3-benzodlazeplne 

0.71 ml (8.53 mmol) of pyrrolicfine was added to a suspension of 1.5 g (406 rrniol) of 1-(4-chloroacetyl-aminophe- 
nyl)-4-m6thyl-7,8-methyl nedioxy-5H-2.3-benzodiazepine in 60 ml of ethanoi and the reaction mixture was refluxed for 
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4 hours, then evaporated under reduced pressure. The residue was treated with water to give a rough product (1 .49 g), 
m.p.: 186-188 ''C. After recrystallization from 12 ml of ethanol 1 .22 g (74.4 %) of the aimed product were obtained, m.p.: 

210- 212 *»C. 
C23H24N403 = 404.477 

Example 103 

1-[4-(N,N-dimetriylglycylamliu>)phenyl]-44iiethyl-7^m^^ 

After adding 0.66 g (8.12 mmol) of dimethytamine hydrochloride and 1 .86 ml (13.4 mmol) of triethylamtne to a sus- 
pension of 1.5 g (4.06 mmol) of 1-(4-chloroacetyl-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3-t)enzodiazepine 
in 60 ml of ethanol. the reaction mixture was ref luxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
of dichlorornethane, washed with 20 ml of 4 % NaOH solution, then 2x20 ml of distilled water, dried and evaporated 
und r reduced pressure. After treating with water, the crystalline residue was filtered to give 1 .27 g of raw product. m.p. 

21 1- 213 "C. After recrystallization from 10 ml of ethanol 1.1 g (71.4 %) of aimed product were obtained. m.p.: 213-215 
•C, 

C2iH22N406 = 378.439 
Example 104 

1-(44liethylcarbamoylamirK>phenyl)-4-metliyl-7,8-m6l^^ 

0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol) of 1-(4-aminophe- 
nyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine in 8 ml of dimethylfbrmamide (DMF), then the reaction mix- 
ture was stirred at 25 for 24 hours. After diluting with 80 ml of water, filtering at 5 ^'C and drying at 60 to 1 00 "C. 1 .06 
g of raw product, m.p.: 204-207 ""C (sintering from 160 ^C) were obtained which, when recrystallized from 5 ml of etha- 
nol. gave 0.85 g (71,4 %) of the aimed product. m.p.: 223-224 ^C.(decomp.). 
Ci9Hi8N403» 350.385 

Example 105 

1-(4-Acetylamlnophenyl)-3-niethylcart>anfK}yl-4-methyl-7^nnethylenedioxy-3,4-dlh^^ 

It was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine by using the process of Exarrple 42. The raw product was recrystallized from ethyl acetate to give 71 .4 
% of the aimed product. m.p. : 1 50-1 52 'C. 
C2iH22N404 = 394.439 

Example 106 

1-(4-Chloroacetylaminopheriyl)-3-acetyl-4-methyt-7,8-nriethylenedioxy-3^d^^^ 

It was prepared from 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenediQxy-3.4-dihydro-5H-2,3-benzodi- 
azepine by using the process of Example 2. m.p.: 139-140 ''C. 
C2iH2oCIN304 = 413.972 

Example 107 

1-I4-(N,N-dimethylglycylamlno)phenyl]-3-acetyl-4-methyl-7^methylenedloxy-3,4Kllhydro-5H-^ 
azepine 

It was prepared from the product of the preceding Example by using the process described in Examle 103. m.p.: 
206-208 *C. 
C23H26N404 = 422.493 
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Example 108 

1-[4<N,N-dietriylglycylamino)|>henylh3-acetyM-fM nedioxy-3,4^dihydro-5H-2,3-benzodl- 
azepine 

tt was prepared from 1-(4K:hloroacetylaminophenyO*3-acetyt-4-methyl-7.8-fTiethyleriedioxy*^ 
benzodiazepine and diethytamine by using the process described in Example 102, m.p.: 175-176 ''C. 
C25H3oN404 = 450.547 

Example 109 

1-[4-(1-Pyrrolldlnoacetylamlrio)phenyi]-3-acetyi-4-methyi-7,8-methylen^ 
azepine hydrogen fitmarate 

It was prepared, from 1-(4-chloroaoetytaminophenyO-3-acetyl'4-methyl-7,8-methylenediQxy-3,^ 
benzodiazepine by using the process of Example 2 and isolated in the form of hydrogen fumarate, mjp.: 181-183 ''C 
(decomp.)- 

[C25H2gN404] • C4H3O4 = 564.607 
Example 110 

1-(4-Acetylaminophenyl)-3-chloroacetyl-4Hnethyl-7,8-methylenedioxy-3,4-dihydr^ 

It was prepared from the compound of general formula (III), wherein = COCH3. by using the process of Examie 
2 and chloroacetic aod instead of formic acid, m.pL 138-140 ^'C. 
C2iH2oaN304<r 413.972 

Example 111 

1 -[4-(N,NKliethyiglycyiamlno)phenyl]-4-metliyi-7,8-methytenedioxy^H-2>^^ 

It was prepared from 1-(4-chloroacetylaminophenyO'4-methyl-7.8-methylenedioxy-5H-2,3-benzodiazepine by 
using the process of Example 102. except that diethytamine was used instead of pyrrolidine. m.p.: 157-158 ""C. 
C23H26N403 = 406.493 

Example 112 

i-(4-Acetylaminophenyl)-3-cydopropanecarbonyh4-memyl-7,&4nethylen^^ 
azepine 

It was prepared from 1-(4-anriinophenyl)-3-cydopropan6-carbonyl-4-methyl-7.8-nriethylenedioxy-3,4<^^ 
2,3-benzodiazepine by using the process of Example 42, m.p.: 242-243 "C. 
C23H23N304 - 405.461 

Example 113 

N^-[4K3-Methylcai1)amoyl-4-methyl-7,&mthylenedioxy-3,4-dlhydr^ 
methyiurea 

After adding 0.5 ml (8.5 mmol) of methyl isocyanateto 0.6 g (1,7 mmol) of 1-(4-amjnophenyl)-3-methylcarbamoyl- 
4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2.3-benzodiazepine (see Example 98) dissolved in 45 ml of anhydrous 
dichloromethane. the reaction mixture was stin-ed at 25 *C for 6 days. Then the crystalline preclpitale was filtered, 
washed with 3x2 ml of dichloromethane and dried at 60 to 80 to obtain 0.55 g (79.7 %) of the pure aimed product. 
m.p.: 181-183 'C. 
C2iH23N504 = 409.455 
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Example 114 

1-(4-Aminophenyl)-3-ivbtitylcarbanrKiyl-4-methyl-7^m^^ 

It was prepared from 1-(4HiitrophenyO-3-n-biitylcart>aTOyl-4-methyl-7,8-methyie^ 
zodiazepine, m,p.: 173-175*6. 
C22H26N403« 394.482 

The starting substance was prepared as descrbed for the starting substance of Exanple 98. except that n-butyl 
tsocyanate was used instead of methyl isocyanate and the reaction mixture was stirred for 5 days at 25 ""C, m.p. 1 76- 
178 '»C. 

C22H24N405» 424.466 
Example 115 

1-(4-GtycylarniriophenyiV3-mettiylcart)amoyl-4-methyl-7,8-nfieth 

It was prepared from l-[4-(Ni?hthaloylglycylamino)-phenyl]-3-methylcarbamoyt-4HTiethyl-7,8-nf^^ 
dihydro-5H-2,3-t>enzodiazepjne by using the process of Example 66 as modified in Example 82. m.p.: 163-165 *C. 
C2iH23N504» 409.455 

The starting substance was prepared from 1-(4-anitnopheny1)-3-methylcait>anrK3yt-4-methyl-7.8Hnethylm 
3,4-dihydro-5H-2.3-benzodiazepine (see Example 98) accoicfing to Example 79. m.p. 270-271 "C (deoomp.). 
CagHasNsOe- 539.559 

Example 116 

1K4-Amliwphenyl)*3Kl^nwthylglycylH4n^^ 

1 .03 g (15.3 mmd) of methytamine hydrocdhlorlde and 2.64 ml (18.3 mnx>0 of triethylamine were added to a sus- 
pension containing 1.23 g (3.06 mmol) of 1-(4-nitrophenyl)-3-chloroac6tyl-4-methyl-7,8-methylenedloxy-3,4-dihydro- 
5H-2.3-benzodlazepine in 140 ml of ethanol and the reaction mixture was refluxed for 10 hours, then evaporated under 
reduced pressure. The residue was dissolved in 30 ml of chlorofbnfn. washed with 20 ml of 4% NaOH solution, then 
2x20 ml of water, dried and evaporated under reduced pressure. The residue was reduced according to the process of 
Example 16 and the proc&ict obtained was purified by column chromatography (adsorbent: Kieselgel 60, eluent: meth- 
anol • benzene 4:1). The crude product obtained was triturated with 5 mi of ethyl acetate at 25 ''C to obtain 0.60 g (53.6 
%) of the aimed product, m.p. 198-200 (weak decomp.). 
C2oH22N403» 366.428) 

The starting compound was obtained from 1 -(4-nitrophenyO-4-methyl-7,8-methylenedioxy-3.4^ihydro-5H-2,3-benzodi- 
azepine (see Examie 26) and chtoroacetic acid by using the process of Example 33. m.p. 189-191 °C (decomp.). 
C19H16CIN3O5B 401.818 

Example 117 

1-[4-(N-methylglycytamino)phenyQ-3-acetyl-4-methyl-7^methylenedioxy-3,4<lihydro-5H-2> 

1.31 g (19.5 mmoi) of methylamine hydrochloride and 3.24 ml (23.3 mmol) of triethylamine were added to a sus- 
pension containing 1.61 g (3.89 mmd) of 1-(4K^loroacetylaminophenyl)-3-acetyl-4-methyt-7,8-methylenediG^^ 
dihydro-5H-2.3-benzodiazepine (see Example 106) in 100 ml of ethanol and the reaction mixture was rdluxed for 10 
hours, then evaporated under reduced pressure. The residue was purified by column chromatography (adsortsent: 
Kieselgel 60, etuent: chloroform - methanol 9:1). The crude product was triturated with 3 ml of 50 % ethanol at 25 ''C to 
give 0.61 g (38.6 %) of the aimed product, m.p. : 220-222 (weak decomp.). 
C22H24N404« 408.466 

Example 118 

Preparati n of pharmaceutical compositions 

Tablets or divided tablets containing 25 mg f 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenediQxy-3,4-dihy- 
dro-5H-2.3-benzodiazepine (compound of Exanriples 15 or 16) or 25 mg of 1-(4-acetylamtnophenyO-3-ac6tyl-4-methrt- 
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7,8-methylenedioxy-3,4-d!hydro-5H-2,3-benzodiazepine (compound of Example 42) or 25 mg of 1-(4-amlnopheny})-3- 
methyl(arbamoyl-4-methyt-7.8-methylenediQxy-3.4Kl^ (compound of Example 98) each 

as active ingredient w re prepared usual methods. 

a) Composition of one tablet: 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 



Active ingredient 


25 mg 


Lactose 


130 nng 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



aalnfis 

Claims for the following Contracting States : AT, BE, OH, LI, DE, DK, FR, GB, IT, LU, NL, SE 
1 . N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 
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wherein 



R stands for a Ci.6 aliphatic acyl group optionally substrtuted t>y a methoxy« cyano. carboxyl, amino. . 

4 alkylamino. di(Ct.4 alkyl)amino. pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gen(s): or R is a benzoyl, cyclopropanecarbonyl, C1.5 alkylcart)amo/i or phenylcarbamoyl group; or R 
is absent when a double bond exists between the N(3) and 0(4) atoms; 

R** means hydrogen; a R^ is absent when a double bond exists between the N(3) and 0(4) atoms; 

R^ means a C1.3 alkyi group; or 

R** and R^ together stand for a methylene group and no double bond is present between the N(3) and 0(4) 
atoms; 

R^ means hydrogen or a 0^.4 aliphatic acyt group; 

R* represents hydrogen; a C^,q aliphatic acyl group optionally sul)stituted by a methoxy. cyano, cart>oxyl, 

amino, alkylamino, di(Ci.4 alkyt)amino, pyrrolidino phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmltoyl. cyclopropanecarbonyt. O1.5 alkylcarbamoyi or phenylcar- 
bamoyl group; and 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 

between the N(3) and 0(4) atoms when both and R^ stand for hydrogen, 

and their stereoisomers as well as acKl-addrtion salts (where possible) of these compounds. 



A compound selected from the group consisting of 



1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-fc>enzodiazepine, 

1-(4-aminophenyl)-3i)ropionyl-4-methyl-7.8-methylenedioxy-3,4-(fihydro-5H-2,3-benzodiazepine, 

1-(4-acetylaminophenyl)-3-acetyI-4-methyl-7.8-methylenedioxy-3.4<Jihydro-5H-2,3-benzodiazepine. 

1-(4-propionylamlnophenyl)-3i3ropionyl-4-methyl-7.8-methylenedioxy-3,4'<Jihydro-5H-2,3^ 

1-(4-propionyiamino|3henyl)-3-acetyl-4-methyl-7.8-methylene<fioxy"^.4KJ^ 

1-(4-acetylaminophenyl)-3i5ropionyl-4-methyl-7,8-methyleneKjioxy-3,4Klihydro-5H-2,3-benzodiazepine 
1-(4-propionylaminophenyl)-3-formyl-4-methyl-7,8-methylene-dioxy-3,4<jihydro-5H-2.3-benzodiazepine, 
1-(4-trifluaoacetylaminophenyl)-3-acetyl-4-methyt-7,8-methylenedioxy-3,4<lihydro-5H-2,3-ben20di 
l-(4-glycylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2.3-benzodiazepine hydro- 
chlorkle. 

N^-[4-(3-acetyl-4-methyl-7,8-methylenedtoxy-3,4<iihydro-5H-2,3-benzodiazepineO-yl)i5henyO-^ 
rea, 

1-[4-(N,N-dimethylglycylamino)phenyI]-3-acetyl-4-methyl-7.8-m thylenedioxy-3,4-dihydro-5H-2,3-benzodi- 
azepine, 

1-[4-(N.NKfiethylglycylamino)phenyl]-3-acetyl-4-methyl-7.8-methylenediQxy-3.4<lih^^ nzodi- 
azepine, 

1 •[4-( 1 -pyrrolidinoacetylamino)phenyl]-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodl- 
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azepine and hydrogen fumarateth reofand 

l-(4-9lycylanfiinophenyl)-3-methylcaitoanfwyI-4-melhyl-7^^^ 

azepine. 

5 3. A pharmaceutical composition, which comprises as active ingredient a novel N-acyl-2.3-benzodiazepine derivative 
of the general formula (I), wherein R, R\ R^, R^. R^ and the dotted lines are as defined in daim 1 . or a pharma- 
ceutically acceptable acid addition salt thereof in admixture with carriers and/or additives commonly used in the 
pharmaceutical industry. 

10 4. A process for the preparation of the novel N-acyl-2»3-benzodiazepine derivatives of the general formula (I), 



15 



20 




(I) 



30 

wherein 



R stands for a C^g aliphatic acyl group optionally substituted by a methoxy. cyano, carboxyl, amino, C^. 

4 alkylamino. di(Ci^ alkyl)amino, pynrdidino, phthallmido or phenyl group, or by one or more halo- 
3s gen(s); or R is a benzoyl, cyclopropanecarbonyl, C1.5 alkytcarbamc^ or phenylcarbamoyl group; or R 

is absent when a double bond exists between the N(3) and C(4) atoms; 
R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4> atoms; 

R^ means a 0^.3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
40 atoms; 

R^ means hydrogen or a C1.4 aliphatic acyl group; 

R^ represents hydrogen; a .6 aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl, 

amino, 0^.4 alkylamino. di(Ci.4 alkyl)amino, pyrrolidino. phthallmido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl. cyclopropanecarbonyl. C1.5 alkylcarbamoyi or phe- 
45 nylcarfoamoyi group; and 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and R"* stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 



55 
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(11) 



NH2 



with a aliphatic cartx)xylic acid optionally substituted by a methoxy. cyano. cartXKyI or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecaitx)xyiic or palmitic add or with a reactive derivative 
thereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein means a 

aliphatic acyl group substituted fc>y a halogen, with a alkylamine. di(Ci.4 all^)amine or pyn^oiidine, 
to obtain compounds of the general fbrmuta (I), wherein R^, and the dotted fines are as defined above. R^ 
means a C^.s aliphatic acyl group.optionally substituted by a methoxy, cyano. carboxy, phenyl. alkyiamino, 
di(Ci^ alkyOamino or pynroiidino group or one or more halogen(s); or a benzoyl. cyclopropanecart>onyf or 
palmltoyi group; R and R^ are absent and a doutrie bond is present between the N(3) and C(4) atoms; 
b) acyiating a compound of the general formula (III), 




wherein R^ is as defined above, with a C^.e aliphatic carboxylic acid, optionally sibstituted by a methoxy. 
cyano. cartxsxy or phenyl group or by one a more halogen(s); or with benzoic or cyclopropanecartx)xylic acid 
or with a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R^ means a Ci.6 aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine, di(Ci. 
4 alky1)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein h\ R^, R^. R"^ and the dotted lln s are as defined 
above. R means a C^^ aliphatic acyl group, optionally substituted by a methoxy. cyano. carboxy. phenyl. 0^4 
alkyiamino, di(Ci^ alkyl)amino or pyrrolkfino group, or one or more halogen(s): or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between tii N{3) and C(4) atoms; or 
c) acyiating a conpound of formula (II) with an N-phthaioylamino acid of the general formula (VI). 
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(CH )„— COOH 



(VI) 



wherein stands for hydrogen or a C^^ alkyt group and n is 1 in case of a-am|no adds, whereas means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. if desired, removing the phthaloyl group, 
to obtain compounds of the general formula (I), wherein and the dotted lines are as defined above, R^ 
means hydrogen. R^ stands for a C^g aliphatic acyf group sut)stituted by an amino or phthalimido group, both 
R and R^ are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acyiating a compound of the general formula (III), wherein R^ is as defined above, with an N-phthaloylamino 
add of the general famuta (VI). wherein R^ stands for hydrogen or a C1.4 alkyi group and n is 1 in case of a- 
amino adds, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-s amino acids, and. if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R^ . R^ and the 
dotted lines are as defined above. R^ means hydrogen. R^ is as defined above except hydrogen, R stands for 
a aliphatic acyt group substituted by an amino or phthafimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the fbmrula (II) with a C1.5 ali^ isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (Q, wherein R^ and the dotted lines are as defined above. R^ means hydrogen. 
1^ represents a 0^5 aikylcaitsamoyl or phenylcart>amoyl group. R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a C1.5 alkyI isocyanate 
or phenyl isocyanate. to obtain compounds of the general formula (I), wherein H\ R^ and the dotted lines are 
as defined above. R^ means hydrogen, R^ is as defined above except hydrogen. R stands for a Cvs alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 

g) selectively redudng a nitro compound of the formula (IV) 



CH3 




(IV) 



N02 



to a novel compound of the general formula (V) 
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N02 

wherein R means hydrogen, then either acylating the compound of general Ibrmula (V) thus obtained by using 
any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral Ibrmula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the corrpound of general fbrnfula (III) thus obtained, wherein R^ stands for hydrogen, by using any of 
the above processes b), d) or 0. to obtain compounds of the general Ibrmula (I), wherein R\ R^ and R^ repre- 
sent hydrogen. R^. R and the dotted lines are as defined above and no double bond is present between the 
N(3) and 0(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are as defined 
above. R^ and Fl^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a . 
6 aliphatic cartx)xylic acid, optionally substituted by a methoxy. cyano or cartxsxy group or by one or more hal- 
ogen(s]: or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R\ R^. R^ and the dotted lines are as defined above. R and R^ represent a C^.q aliphatic acyl 
group optionally sulDStituted by a methoxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

0 reacting a new compound of the general fbmiula (0. wherein R, R\ R^ and the dotted lines are as defined 
above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^. 
5 alkyl isocyanate or phenyl isocyanate, to obtain compounds of the general formula (0. wherein R\ R^ and 
the dotted lines are as defined above, R stands for a C<|.6 aliphatic acyl group, optionally substituted by a meth- 
oxy. cyano or carboxy group, or by one or nxKe halogen(s); or a benzoyl group; R^ stands for hydrogen; R^ rep- 
resents a Cv5 alkylcaft>amoyl or phenylcart>amoyl group and no double bond is present between the N(3) and 
C(4) atoms: or 

j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as defined 
above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI). wherein R^ stands for hydrogen or a 0^4 alkyl group and n is 

1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino 
acids, and. if desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein 
R\ r2 and the dotted lines are as defined above, R represents a Ci.6 aliphatic acyl group optionally substituted 
by a methoxy, cyano or cartxwy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydro- 
gen. R'^ represents a Ci.6 aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and 0(4) atoms, 

and. if desired, transforming a base of the general formula (1). obtained by any of the above processes a) to 0, to 
an acid*addition salt. 

A process as claimed in claim 4. process a) or b), which comprises carrying out the acylation in a suitable solvent, 
preferably dichloromethane. with a carboxylic acid in the presence of dicyclohexylcarbodiimide at a temperature 
betweenlo^'C and 30 ""O. 

A process as claimed in claim 4. process a) or b), which comprises can-ying out the acylation in the presence or 
absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 



34 



EP0492485B1 

ence of an acid-binding agent at a tenperature between 0 ""C and 1 50 ^'C. 

7. A process as claimed in claim 6, which comprises carrying out the reaction in chlaofbrm or dichloromethane. 

5 8. A process as claimed in claim 4, process e) a q. which comprises carrying out the additive acylation by using a 
suitable all<yl or phenyl isocyanate in dimethyffbnmamide, benzene or dichloromethane at a temperature between 
15 and 100 •C. 

9. A process as claimed in claim 4, process g), which comprises canying out the selective reduction of the nitro com- 
10 pound of fomfiula (IV) using sodium borohydride in a C1.4 aliphatic alcohol solution. 

10. A process as claimed in daim 4, process g) or daim 6, which comprises reducing the nitro group of a compound 
of the general fbrnula (V) in a methanofic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 ""C and 65 <'C. 

IS 

11. A process fa the preparation of the pharmaceutical composition according to claim 3, which comprises as active 
ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general fbrmula (I), wherein R, R\ R^, R^, and 
the dotted lines are as defined in claim 1 . or a phamiaceutically acceptable add adcfition salt thereof, with carriers 
and/or additives conmnonly used in the pharmaceutical industry and transfonning them to a pharmaceutical com- 

20 position. 

1 2. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino add receptors in mammals in need of decreased excitatory amino acid neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature in 

25 mammals by muscle-relaxing or fbr treating cerebral ischaemia (stroke) in mammals. 

13. N-Acyl-2,3-benzodiazepine derivatives of the general formula V. as given in daim 4. 
wherein 

30 R means hydrogen or a aliphatic acyf groisp; optfonally substituted by a methoxy. cyano, carboxyt, amino, 
C^^ alkylamino, di(Ci.4 alkyl)amino, pyrrolidino. phthalimido or phenyl group, or by one or vootb halogen(s); 
or R is a benzoyl. cydopropanecartx)nyl. 0^.5 alkylcartsamoyl or phenylcart)amoyl group. 

Claims for the following Contracting States : GR, ES 

35 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general fbrmula (I), 
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55 

wherein 
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R stands for a C^e aliphatic acyl group, optionaiiy substituted by a methoxy, cyano. cart>Qxyt. amino, C^. 

4 alkylamino, di(Ci.4 all^)amino, pyrrolidino. phthalimido or phenyl group, or by one or more halo- 
gen(s); rR is a benzoyl cyclopropanecarbonyl.Ci.5alkylcarbamoyi rphenytcarbanx>ylgroup;aR 
is absent when a double bond exists tDetween the,N(3) and C(4) atoms; 

R** means hydrogen: or R^ is absent when a double bond exists between the N(3) and C(4} atoms; 

R^ means a C1.3 alkyl group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms: 

R^ means hydrogen or a .4 aliphatic acyl group: 

R^ represents hydrogen; a C^e aliphatic acyl group optionally substituted by a methoxy, cyano. cartx>xyl, 

amino, 0^4 alkylamino. di(Ci.4 alkyQamino. pyn^olidino. phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyi, cyclopropanecartx)nyl. 0^.5 alkylcart)amoyl or phe- 
nylcarbanx)yl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and R^ stand for hydrogen, 
and tiieir stereoisomers as well as acid addition salts, which comprises 

a) acylattng a compound of formula (II) 




(II) 



NH2 

with a C1.6 aliphatic carboxylic acid, optionally substituted by a methoxy. cyano, carboxyl or phenyl group or by 
one or more halogen(s); or witti benzoic, cyclopropanecarboxylic or palmitic add or with a reactive derivative 
tiiereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein R^ means a 
Ci.6 aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine. di(Ci.4 alkyl)amine or pyn-olidine. 
to obtain compounds of tiie general formula (I), wherein R^. R^ and tiie dotted lines are as defined above, R^ 
means a C^.e aliphatic acyl group,optionally substituted by a methoxy. cyano, cartwxy, phenyl. C1.4 alkylamino. 
di(Ci.4 alkyl)amino or pynx)lidino group or one or more halogen(s): or a benzoyl, cyclopropanecartxjnyl or 
palmitoyi group; R and R^ are absent and a double bond is present between tiie N(3) and C(4) atoms: 
b) acylating a compound of tiie general famula (III). 
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10 



IS 




(III) 



20 



30 



wherein is as defined above, with a C^.^ aliphatic cartxixylic add, optionally substituted by a methoxy, 
cyano, cartx>xy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecartx)xylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein means a Ct^ al^tic acyl group substituted by a halogen, with a C^^ alkytamine, di(Ci. 
4 alkyQamine or pyrrolidine, 

to obtain compounds of the general fbrmula (I), wherein R\ R^. R^, R^ and the dotted lines are as defined 
above. R means a C^e aliphatic acyl group, optionally substituted by a methoxy, cyano. cartxscy, phenyl. C1.4 
alkylamino, di(Ci.4 aikyl)amino or pyn^olidino group, or one or mae haiogen(s); or a benzoyl or a cyclopropane- 
cartx)nyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloytamino acid of the general formula (VI). 




o 



'\ 



V 



N— (CHL—COOH 



(VI) 



40 



4S 



50 



55 



wherein R® stands for hydrogen or a alkyi group and n is 1 in case of a-amino adds, whereas R^ means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. if desired, removing the phthaloyi group, 
to obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above. R^ 
means hydrogen. R"^ stands for a 0^.6 aliphatic acyl group substituted by an amino or phthalimtdo group, both 
R and R^ are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general fomiula (III), wherein R"^ is as defined above, with an N-phthaloylamino 
acid of the general formula (VI), wherein R^ stands for hydrogen or a C1.4 alkyI groip and n is 1 in case of a- 
amino adds, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if 
desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R\ R^ and the 
dotted lines are as defined above. R^ means hydrogen, R"* is as defined above except hydrogen. R stands for 
a C1.6 aliphatic acyl group substituted by an amino or phthalimklo group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (H) with a C1.5 alkyI isocyanate or phenyl isocyanate. to obtain com- 
pounds of the general formula (I), wher in R^ and the dotted lines are as defined above. R^ means hydrogen, 
R^ represents a C1.5 alkylcarbamoyi or phenyicarbamoyi group, R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R"* is defined as above, with a C1.5 alkyl isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and the dotted lines are 



37 



EP048248SB1 

as defined above, means hydrogen, is as defined above except hydrogen, R stands for a C^s alkylcar- 
bamoyl or phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms: or 
g) selectively reducing a nilro oonpound of the fonnula (IV) 




(IV) 



NO2 

to a novel oorrpound of the general formula (V) 




NO2 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b). d) or Q and reducing the nitro group of the thus-obtained new compound of gen- 
eral fonnula (V). wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (I II) thus obtained, wherein R^ stands for hydrogen, by using any of 
the above processes b), d) or f). to obtain compounds of the general formula (I), wherein b\ R^ and R"^ repre- 
sent hydrogen, R^. R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (1), wherein R, R\ R^ and the dotted lines are as defined 
above, R^ and R"^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^. 
6 aliphatic caitx>xyiic add, optionally substituted by a methoxy, cyano or cartx)xy group or by one or more hal- 
ogen(s); or with benzoic acid; or with a reactive derivative thereof, to btain compounds of the general formula 
(I), wherein H\ R^. R^ and the dotted lines are as defined above. R and R"* represent a C^.^ aliphatic acyl 
group, optionally substituted by a methoxy. cyano or carboxy group, or by one r more halogen{s); or a benzoyl 
group: and no double bond is present betw en the N(3) and C(4) atoms; or 

i) reacting a new conpound of the general formula (I), wherein R. H\ R^ and the dotted lines are as defined 
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abcve, and mean hydrogen and no double bond is present between the N(3) and C(4) atonis, with a C^. 
5 alkyi Isocyanate or phenyl isocyanat . to obtain compounds of the general formula (Q. wherein R\ and 
the dotted lines are as defined above, R stands for a Ci.e aliphatic acyt group.optionaily substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogen(s): or a benzoyl group; R^ stands for hydrogen; R^ rep- 
5 resents a C^s akylcarbamoyt a phenylcart>amoyl group and no double bond is present between the N(3) and 

C(4} atoms; or 

J*) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as defined 
above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthafoytamino acid of the general formula (VI), wherein R^ stands for hydrogen or a C^^ alkyi group and n is 

10 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino 

acids, and, if desired, removing the phthaloyl group, to obtain compounds of the general formula (Q. wherein 
R\ R^ and the dotted lines are as defined above. R represents a C^.s aliphatic acyl group, optionally substi- 
tuted by a methoxy, cyano or cartxsxy group or by one or mae halogen(s); or a benzoyl group; R^ stands for 
hydrogen, R^ represents a 0^.6 aliphatic acyl group substituted by an amino or phthaliniido group and no dou- 

IS ble bond is present between the N(3) and C(4) atoms, 

and, if desired, transfonning a base of the general formula (I), obtained by any of the above processes a) to j*). to 
anadd-additfonsalt. 

20 2. A process as claimed in claim -1 . process a) or b). which comprises carrying out the acylation in a suitable solvent, 
preferably dichioromethane. with a carboxylic acid in the presence of dicycfohexylcarbodiimide at a temperature 
betweenlO^'C and 30^*0. 

3. A process as claimed in claim 1 , process a) or b), which comprises carrying out the acylation in the presence or 
2S absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
ence of an add-binding agent at a temperature between 0 *C and 150 **C. 

4. A process as claimed in daim 3. which comprises carrying out the reaction in chloroform or dichioromethane. 

30 5. A process as daimed in claim 1 . process e) or f). wNch comprises carrying out the additive acylation by using a 
suitable alkyi or phenyl isocyanate in dimethytformamide. benzene or dichioromethane at a temperature between 

15*»C and 100 ^'C. 

6. A process as daimed in claim 1 . process g), which comprises canying out the selective reduction of the nitro com- 
as pound of fomiula (IV) using sodium borohydrkie in a C1.4 aliphatk; alcohol sdution. 

7. A process as claimed in daim 1 . process g) or daim 3, which comprises redudng the nitro group of a compound 
of the general formula (V) in a methandic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nk^kel or palladium as catalyst at a temperature between 10 ""C and 65 ''C. 

40 

8. A process according to anyone of daims 1 to 7. characterized in that a compound selected from the group consist- 
ing of 

1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methytenediQxy-3,4<lihydro-5H-2.3-benzodia2epine, 
45 l-(4-aminophenyl)-3-propionyl-4-methyl-7,8Hrnethylenedioxy-3,4-dihydro-5H-2,3*^ 

1-{4-acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H-2.3-ben20dlazepine. 
1-(4-propionylaminophenyl)-3i3ropionyl-4-methyl-7,8-methylenedioxy-3,4Hdlhydro-5H-2,3-t>en 
1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylene-dioxy-3.4<lihydro-5H-2.3-benzodia2^^ 
1-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene-diQxy-3,4-dihydro-5H-2.3-benzodiazepine. 
SO 1-(4i3ropionylaminophenyl)-3-formyl-4-methyl-7,8-methylene-dioxy-3,4KJrhydr(^ 

1-(4-trifluoroacetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dihydr^^ 
H4-glycylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4<lihydro-5H-2,34)en2odiM hydro- 
chloride, 

N''-[4-{3-acetyl-4-methyl-7,8-methylenedioxy-3.4<lihydro-5H-2,3-benzodiazepine-1-yl)-phenyO-N^-methylu- 
55 rea, 

1-I4-{N,N-dimethylglycylamino)phenyG-3-acetyl-4-methyl-7.8-methylenedioxy-3.4<lihydro-5H-2,3-b^^ 
azepine. 

1-[4-(N,N-diethylglycylamino)phenyl]-3-acetyM-niethyl-7,8-methylenediaxy"3,4KJi^ 
azepine, 
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H4-(1-pyrrolidlnoacetytamlno)phenyO-3-acetyl-4Hfnethyi-7,8-me1h^ 
azepine and hydrogen fumarate thereof and 

H^-glycylaminoph nyl)-3-methyicarbamoy1*4-methyl-73-me%lenediaxy-3,4<Jihydro-5H-^ 
azepine is prepared. 

9. A process for the preparation of a pharmaceutical composition which comprises as active ingredient a novel N-acyl- 
2.3-benzodiazepine derivative of the general formula (I), wherein R. R\ R^, R^. R^ and the dotted lines are as 
defined in daim 1. or a pharmaceutically acceptable acid addition salt thereof in admixture with can'iers and/or 
additives commonly used in the pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, R^ R^, R^^ R^ and the dotted lines are as 
defined in claim 1. or a pharmaceutically acceptable acid addition salt thereof, prepared using any of process 
variants a) to j) as claimed in daim 1 , with carriers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

10. A process according to daim 9, characterized in that compositions for blocking one or more exdtatory amino acid 
receptors in mammals in need of decreased exdtatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral Ischaemia (stroke) in mammals are prepcved. 

1 1 . A process for preparing N-acyl-2,3"benzodiazepine derivatives of the general formula V, as given in claim 1 . 
wherein 

R means hydrogen or a C^e aliphatic acyl group, optionally substituted by a methoxy, cyano. cartx>xyl. amino, 
alkylamino, di(C^4 alkyl)amino. pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s); 
or R is a benzoyl. cydopropanecartx)nyl, C1.5 alkylcart)anfK)yl or phenylcarbamoyl group, 

charaderized by seledively redudng a nitro compound of the formula selectively reducing a nWxo compound of the 
fbrmula (IV) 




(IV). 



NO2 



PatentansprQche 



PatentansprOche fQr folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 



1 . N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Forme! (I). 
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worin 

R eine C^^ atiphatische Acylgruppe. die gegebenenfails durch eine Methcsxy-, Cyano-. Carboxyl-. 

Amino% C1.4 Alkylamino-, di(Ci.4 Alkyl)-amino% Pyrrolidino-, Phthalimido- Oder Phenyfgruppe Oder 

durch Bin Oder mehrere Halogenatom(e) substituiert ist. bedeutet; Oder 
R eine Benzoyl-, Cydopropancarbonyl-, Ci.5 Alkylcarfoamoyl- Oder Phenylcarbamoylgruppe bedeutet; 

Oder 

R abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R^ ein Wasserstoffatom bedeutet; oder 

R^ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R^ eine Ci .3 Alkylgruppe bedeutet; oder 

R^ und R^ zusammen fQr eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R3 Wasserstoffatom oder eine 0^.4 allphatische Acylgruppe bedeutet; 

R^ ein Wasserstoffatom; eine C^e allphatische Acylgruppe. die geget)enfalls durch eine Methoxy-. 

Cyano-, Cartxwyl-, Amino-. C1.4 Alkylamino-. Di(CM alkyl)"amino-. Pyrrolldino-, Phthalimido- oder 
Phenyfgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie eine 
Benzoyl-. PalmitoyI, Cydopropancarbonyl-, C^s Alkylcart>amoyl- oder Phenylcart>anK3y(gruppe 
bedeutet; und 

die gestrichelten Linien gegebenefalls anwesende Vaienzbindungen bedeuten. mit der Beschrdnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomers sowie die Sdureadditionssalze (wenn mOglich) dieser Vertindungen. 

Eine Verbindung gewahit aus der Gruppe, die aus folgenden Verbindungen besteht: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2.3-benzodiazepin, 

1-(4-Aminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Propionylaminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin, 

l-(4-Propionylaminophenyl)-3-acetyl-4-methyI-7.8-methyiendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Acetylaminophenyl)-3-propionyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin. 

1-(4-Propionylaminophenyl)-3-fbrmyl-4-melhyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin. 

1-{4-Tr(fluaacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3.4<lihydro-5H-2,3-benzodia^ 

1-(4-Glycylaminophenyl)-3-acetyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2i3-benzodlazepin hydrochlo- 

rid, 

N^-I4-(3-Acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin-1-yi)-phenyl]-N3-methylcafba- 
mid, 

1-[4-(N,N-Dimethylglycylamino)-phenyl]-3-acetyl-4-methyl-7,8-methylendioxy-3.4<lihydro-5H-2,3-b^^ 
pin. 
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H4-(N.N<0ethylglycylamino)-phenyl]-3-acetyt-4-m6thyl-7,8-methyle^^ 
pin, 

1 -[4-(1-PyrrolidjrK)aceiytamino)-pheriyq-3-acetyl-4-met^ - 
pin und sein W^sserstoff-fumarat und 

1<4<5Iycylaniinophenyl)-3-niethylK»rt)anrx)yl-4-methyl-7,8-methyiend 

Eine pharmazeutische Komposltion. die al& akbve Komponente ein neues N-Acyl-2,3-benzodiazepin-Derivat der 
allgemeinen Formel (I), worin R. R\ R^. R^. R^ und diegestrtchelten Linien wie im Patentanspruch 1 definiert sind, 
Oder ein pharmazeutisch annehmbares Sfiureadditionssalz davon. gemischt mit in der pharmazeutischen Industrie 
allgemein verwendeten Trdgerstoffen und/oder Zusatzstoffen, enthdit. 

Verfahren zur Herstellung der neuen N-Acyl-2.3-benzodiazepin-Derivate der allgemeinen Formel (I), 



r2 




worin 



R eine C<\.s aliphatische Acylgrtppe. die gegebenenlalls durch eine Methoxy-. Cyano-. Cartx)xyl% 

Amino-. C1.4 Alkylamino-, Di(Ci.4 alkyl)-amino-, Pyrrolidino-. Phthalimido- Oder Phenylgruppe Oder 
durch ein Oder mehrere HalogenatDm(e) sUbstituiert ist, bedeutet; Oder R eine Benzoyl-. Cyclopro- 
pancaibonyl-. C1.5 AlkylcarbamoyI- Oder Phenylcarbamoylgruppe bedeutet; Oder R abwesend ist. 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

r1 Wasserstoffatom bedeutet: Oder R^ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R^ eine C1.3 Alkylgruppe bedeutet; Oder 

R^ und R2 zusammen fQr eine Methytengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R^ Wasserstoffatom oder eine .4 aliphatische Acylgruppe bedeutet: 

R^ ein Wasserstoffatom; eine C^.e aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-. 

Cyano-. Cartjoxyl-, Amino-. C1.4 Alkylamino-. Di(Ci.4a alkyl)-amino-. Pyn*olidino-, Phthalimido- Oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie R^ eine 
Benzoyl-. Palmitoyl. Cyclopropancart>onyl-. C1.5 Alkylcart)amoyl- oder Phenylcarbamoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrankung, dass zwi- 
schen den N(3) und C(4) Atomen Keine Dopppelbindung existiert, wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomere sowie die Sdureadditionssalze. dadurch gekennzeichnet, dass 
a) eine Verbindung der Famel (II) 
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(II) 



NH2 



mit einer 0^.6 aliphatischen CarbQxylsdure, die gegebenlaiis durch eine Methoxy-, Cyano-. Cartx)xyi- Oder 
Phenyfgrippe Oder durcb ein oder mehrere Halogenatom(e) substituiert ist; Oder mit Benzoesdure. Cyclopro- 
pancartxsxylsdure oder Palmitinsdure oder mit einem reaktionsfdhigen Derlvat davon acyliert wird; md 
gewunschtenfalls eIne derart erhattene neue Verbindung der ailgemeinen Formel (t). worin eine mit einem 
Halogenatom sut)stituierte Ci.e aliphatische Acyigruppe bedeutet, mK einem C1.4 Alkytamin. Di(Ci.4 alkyi)- 
amin oder Pyrrolidin umgesetzt wird, um Verbindungen der Formel (i) zu erhaften, worin R^. und die gestri- 
chelten Llnien wie oben deflniert sihd, eine C^^ aliphatische Ac^uppe, die gegebenenlails durch eine 
Methoxy-, Cyano-, Cartxsxyl-, Phenyl, Alkyl-anrBno. DiCi.4 alkyQ^mino- oder Pyrrolidinogruppe, oder 
durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl-, Cyclopropancarbonyt- oder 
Palmitoylgruppe bedeutet; R und R^ abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der ailgemeinen Formel (III), 




(III) 



worin 

R"^ wie oben deflniert ist. mit einer C^.e aliphatischen Carboxylsdure. die gegebenenfalls durch eine Methoxy- 
, Cyano-, Carboxyl- oder Phenylgruppe Oder durch ein oder mehrere Haiogenatom(e) substituiert ist; oder mit 
Benzoes&ure oder Cyclopropancartx)nsdure oder mit einem reaktiven Derlvat davon acyliert wird; und 
gewunschtenfalls eine derart erhaltene neue Verbindung der ailgemeinen Formel (I), worin R^ eine durch ein 
Halogenatom substrtuierte C1.6 aliphatische Acyigruppe bedeutet, mit einem C1.4 Alkylamin, Di(Ci.4 alkyt- 
amin Oder Pyrrolidin umgesetzt wird, um Verbindungen der ailgemeinen Forme! (I) zu erhatten, worin R\ R^, 
R^. R^ und die gestrichelten Unien wie oben definiert sind. R eine C^.e aliphatische Acyigruppe. die gegeben- 
fells durch eine Methoxy-, Cyano-, Caft>oxyl-, Phenyl, C1.4 Alkylamino. Di(Cv4 alkyl)-amino- oder Pyrrolidino- 
gruppe od r durch ein oder mehrere Halogenatom(e) substitui rt ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; Oder 

c) eine Verbindung der Formel (II) mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI). 




worin im Falle von a-Aminosduren R^fOr Wasserstoffatom Oder eine 0^.4 Alkylgruppe steht und n 1 ist, woge- 
gen im Falle von p-e-Aminosduren fOr Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist. acyliert 
wird, und gewQnschtenfalls die Phthaloyigruppe entfernt wird. urn Verbindungen der allgemeinen Formel (i) zu 
erhalten, worin und die gestrichetten Unien die oben definrerten Bedeutungen haben, R^ W^sserstoff 
bedeutet, R^ fOr eine durch eine Amino- Oder PhthalimidogrLifipe substituierte aliphatiche Acylgruppe 
steht, sowohl R als auch R"* abwesend stnd. und zwischen den N(3) und C(4) Atomen eine Doppeibindung 
anwesend ist; Oder 

d) eine Verbindung der allgemeinen Formel (III), worin R^ wie oben definiert ist mit einer N-Phthaloylamlno- 
sdure der allgemeinen formel (VI) acyliert wird, worin im Falle von a-AminosAuren R^ fOr Wasserstoffatom oder 
eine.Ci^ Alkylgruppe steht und n 1 ist. wogegen im Falle von p-e-Aminosduren R^ Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist. und gewOnschtenfalls die Phthaloyigruppe entfernt wird, urn Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R\ R^ und die gestrichetten Linien wie oben definiert sind. R^ 
Wasserstoff bedeutet, R^ mit der Ausnahme von Wasserstoff wie oben definiert ist, R fur eine durch eine 
Amino- Oder Phthalimidogruppe substituirte C^^ aliphatische Acylgruppe steht und zwischen den N(3) und 
C(4) Atomen keine Doppeibindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem C1.5 Alkyilsocyanat oder Phenylisocyanat umgesetzt wird. urn 
Verbindungen der allgemeinen Formel (I) zu erhalten. worin R^ und die gestrichelten Linien wie oben definiert 
sind. R^ Wasserstoff bedeutet, R^ eine C1.5 Alkylcart>anfioyl- oder Phenylcart>amoylgruppe bedeutet. R und R^ 
abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppeibindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R^ wie oben definiert ist. nrdt einem C1.5 Alkyilsocyanat 
Oder Phenylisocyanat umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu ertiatten, worin R^ und 
R^ und die gestrichelten Linien wie oben definiert sind, R^ Wasserstoff bedeutet R^ mit der Ausnahme von 
Wasserstoff wie oben definiert ist R eine C1.5 A]kylcart>amoyt- Oder Phenylcart>amoylgruppe steht und zwi- 
schen den N(3) und 0(4) Atomen keine Doppeibindung anwesend 1st: oder 

g) eine Verbindung der allgemeinen Formel (IV) 



CH3 




(IV) 



N02 



selektiv zu einer neuen Vefbindung der allgemeinen Formel (V) 
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/ 

CH2-CH 



.CH3 



H2C 




N-R 



(V) 



NO2 



reduziert wird. worin R Wasserstoff bedeutet dann entweder die derart erhaltene Verbindung der allgemeinen 
Formel (V) durch Verwendung einer der cbigen Veriahren b), d) Oder f) acyliert und die Nitrogruppe der derart 
erhahenen neuen Verbindung der allgemeinen Formel (V)* worin R wie oben deflniert ist, zu einer Amino- 
gruppe reduziert wird, oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Formel (ill), worin R^ fOr Wasserstoff steht. acyliert durch Verwendung einer der obigen Verfahren 
b), d) Oder f). um Vert>indungen der allgemeinen Formel (Q zu erhalten. worin R\ R^, und R^ Wasserstoff 
bedeuten. R^, R und die gestrichelten Linien wie oben deflniert sind. und zwischen den N(3) und C(4) Atome 
keine Doppetbindung anwesend ist; Oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. r\ R^ und die gesrtichelten Linien wie oben 
deflniert stnd, R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mit einer C^e aliphatischen Cartx)nsdure. die gegebenenfalls durch eine Methoxy- Cyano- 
Oder Cartxncylgruppe oder durch ein oder mehrere Hak)genatom(e) substituiert ist; Oder mit Benzoesdure oder 
mit einem reaktionsfahtgen Derivat davon acyliert wird, um Verbindungen der allgemeinen Formel (I) zu erhal- 
ten. worin R\ R^ und R^ und die gestrichelten Linien wie oben deflniert sind, R und R^ eine C^e aliphatische 
Acytgruppe bedeuten, die gegebenenfalls durch eine Methoxy-, Cyano* oder Cartx)xylgruppe oder durch ein 
Oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppetbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R. R^ , R^ und die gestrichelten Linien wie oben defl- 
niert sind. R^ und R^ Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit einem 6^.5 Alkylisocyanat oder Phenyiisocyanat umgesetzt wird. um Verbindungen der all- 
gemeinen Formel (1) zu erhalten, worin R\ R^ und die gestrichelten Linien wie oben deflniert sind. R fur eine 

aliphatische Acytgruppe steht. die gegebenenfalls durch eine Methoxy-. Cyano- oder Cartxixylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R^ fur Wasser- 
stoff steht; R^ eine C1.5 Alkylcart>amoyl- oder Phenytcarbamoylgruppe bedeutet; und zwischen den N(3> und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

j) eine neue Verbindung der allgemeinen Formel (I), worin r\ R^ und die gestrichelten Linien wie oben defl- 
niert sind, R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit einer N-Phthaloylaminosdure der allgemeinen Formel (VI). worin im Falle von a-Aminosdu- 
reh R^ fOr Wasserstoff oder eine C^^ Alkylgruppe steht und n 1 ist. wogegen im Falle von p-e-Aminosduren R^ 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird, um Verbindungen der allgemeinen Formel (1) zu erhalten, worin R\ R^ und die gestrichel- 
ten Linien wie oben deflniert sind, R eine C^.e aliphatische Acytgruppe bedeutet, die gegebenenfalls durch 
eine Methoxy-. Cyano- oder Cartx)xylgruppe Oder durch ein Oder mehrere Haiogenatom(e) substituiert ist; 
Oder R eine Benzoylgruppe bedeutet; R^ fOr Wasserstoff steht, R^ eine C1.6 aliphatische Acytgruppe bedeutet, 
die durch eine Amino- oder Phthalimidogruppe substituiert ist. und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist, 

und gewunschtenfalls eine Base der allgemeinen Formel (I), di durch eines der obigen Veriahren a) bis j) erhalten 
wurde, in ein Sdureaditionssalz umgestaltet wird. 

Verfahren nach Patentanspruch 4. Veriahren a) Oder b). dadurch gekennzeichnet. dass di Acyiierung in einem 
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ntsprechenden LOsungsmittet, vorzugsweise Dichlormetan, mit einer Cartx)nsdure in der Anwesenheit von 
DicyclohexylcartxxliimicI bei einer Temperatur zwischen 10 und 30 durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 4, Verlahren a) Oder b), dadurch gekennzeichnet, dass die Acytierung in Gegen- 
wart Oder Abwesenhelt eines Lteungsmittels. durch Verwendung eines Carbonsdureanhydrids. gemischten Anhy- 
drids Oder Acylchlorids, gegebenenfalls in Gegenwart eines Saurebindemittels, bei einer Temperatur zwischen 0 
""C und 150 ''C durchgefOhrt wird. 

7. Verfahren nach Patentanspruch 6. dadurch gekennzeichnet. dass die Reaktion in Chlorofomi oder Dichlonnethan 
durchgefOhrt wird. 

8. Verfahren nach Patentanspruch 4. Verfehren e) Oder Q. dadurch gekennzeichnet, dass die additive Acylierung 
durch Venwendung eines entsprechenden AlkyI- oder Phenytisocyanates in Dimethyfformamid. Benzol Oder Dich- 
lormethan bei einer Temperatur zwischen 15 ^'C und 100 durchgefOhrt wird. 

9. Verfahren nach Patentanspruch 4. Verlahren g). dadurch gekennzeichnet. dass die seiektive Reduktion der Nitro- 
verbindung der Forme! (IV) durch Venwendung von Natriumborhydrid in einer LOsung eines C1.5 aliphatischen 
Alkohols durchgefOhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6. dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Famel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat. in Gegenwart von Raney-Nk:kel oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 *C und 65 *C durchgefOhrt wird. 

11. Verlahren fOr die IHerstellung einer pharmazeutischen Kbmposition nach Patentanspruch 3, dadurch gekennzeich- 
net, dass als Wirkungsstoff ein neues N-Acyi-2.3-Benzodiazepin-Derlvat der allgemeinen Fbrmel (I), worin R, R\ 
R^. R^. R^ und die gestrichelten Unien wie im Patentanspruch 1 definiert sind, oder ein pharmazeutisch annehm- 
bares Sdureaddrtionssalz davon mit in der pharmazeutischen Industrie ubiich verwendeten Trdgerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutschen Komposition urngestaitet wird. 

12. Venvendung der gemdss den Patentanspruchen 1 bis 8 hergestellten Verbindungen fur Herstellung von Heilmit- 
teln, besonders von solchen, die einen Oder mehreren stimulierenden Aminosdure-Rezeptor in Sdugetieren. die 
verminderte stimulierende Aminosdure-Neurotransmission brauchen, blockieren. oder von solchen, die fur die 
Behandlung von Epilepsie in Sdugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen l^^uskulatur in Sdugetieren durch Muskelreiaxation oder fOr die Behandlung von Gehirnischdmie (Stroke) in 
Sdugetieren geeignet sind. 

13. N-Acyl-2,3-t>enzodiazepin-Derivate der allgemeinen Fbrmel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine C1.6 aliphatische Acyigruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
, Carboxyl-. Amino-, C^^ Alkylamino-, Di(Cv4 alky1)-amino-, Pyrrolidino-, Phthalimido- oder Phenytgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, CyclopropancartX)nyl-, 
C1.5 Alkylcart)amoyl Oder Phenylcarbamoylgruppe laedeutet. 

PatentansprQche fur folgende Vertragsstaaten : GR, ES 

1 . Verfahren zur IHerstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (I), 
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eine C^^ aliphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-. Cyano-, Cartxsxyl-, 
Amino-, Alkylamino-, Di(Ci.4 alky1)-amino-, Pyrrolidino-, Phthalimido- Oder Phenylgruppe Oder 
durch ein Oder mehrere Halogenatorn(e) substituiert ist. bedeutet; Oder R eine Benzoyl-, Cyclcpro- 
pancarbonyl-, C1.5 AlkytcarbamoyI- Oder Phenylcarbamoyigruppe bedeutet; Oder R abwesend ist. 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 
Wasserstoffatom bedeutet; oder R^ abwesend Ist. wenn zwischen den N(3) und C(4) Atomen eine 
Doppelbindung existiert; 
eine C1.3 Alkylgruppe bedeutet; Oder 

zusammen fOr eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 

W!asserstof1atom oder eine C1.4 aliphatische Acylgruppe bedeutet; 

ein Wasserstoffatom; eine C^e aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy-. 
Cyano-, Carboxyl-. Amino-, C1.4 Alkylamino-, Di(Ci.4 alkyl)-amino-, Pyrrolidino-, Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie R"^ eine 
Benzoyl-. PalmitoyI, Cyclopropancarbonyl-. C1.5 AlkytcarbamoyI- oder Phenylcarbamoyigruppe 
bedeutet; und 

die gestricheiten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrdnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R3 ats auch R4 Wasserstoff bedeu- 
ten. 

und ihre Stereoisomere sowie die Sdureadditionssalze, dadurch gekennzeichnet. dass 
a) eine Verbindung der Formel (II) 



R2 

R^ und R2 

r3 
R^ 
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(II) 



NH2 

mit einer C^^ aliphatischen Carboxylsdure. die gegebenfatls durch eine Methoxy-. Cyano% Cafboxyl- Oder 
Phenylgnfspe Oder durch ein Oder mehrere Halogenatom(e) substituiert ist; Oder mit Benzoesdure, Cyclopro- 
pancartxixyisdure Oder Palmitinsaure Oder mit einem reaktionsfahlgen Derivat davon acyliert wird: urxi 
gewOnschtenfalls eine derart erhaltene neue Vertxndung der allgemeinen Forme! (I), worin eine mit einem 
Halogenatom substituierte C^^ aliphatische Acylgnjppe bedeutet. mit einem 0^4 Aikytamin, Di(Ci.4 alkyl)- 
amin oder Pyrrolidin umgesetzt wird. um Verbindungen der Forme! (I) zu erhaiten. worin R^, R^ und die gestri- 
chelten Llnien wie oben definiert sind. R^ eine Ci.6 aliphatische Acyigruppe. die gegebenenfaiis durch eine 
Methoxy-, Cyano-. Carboxy!-. Pheny!, C1.4 Alkyl-amino. DIC^^ a!l^-amino- Oder Pyn^olidinogruppe, Oder 
durch ein Oder mehrere Halogenatom(e) sut)Stituiert ist; oder R^ eine Benzoy!-. Cyc!opropancart>onyl- oder 
Palmitoylgruppe bedeutet; R und R^ abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Vertxndung der allgemeinen Forme! (III). 




(HI) 



worin 

R^ wie oben definiert ist. mit einer C^g aliphatischen Cartwxylsflure, die gegebenenfaiis durch eine Methoxy- 
, Cyano-. Cartxjxyl- oder Phenylgruppe oder durch ein Oder mehrere Halogenatom(e) substituiert ist; oder mit 
Benzoesdure Oder Cydopropancartx)nsdure oder mit einem reaktiven Derivat davon acyliert wird; und 
gewunschtenfalls eine derart erhaltene neue Verbindung der allgemeinen Forme! (!), worin R^ eine durch ein 
Halogenatom substituierte aliphatische Acylgruppe bedeutet. mit einem C1.4 Alkytamin, Di(Ci.4 alky!)- 
amin oder Pyrrolidin umgesetzt wird. um Verbindungen der allgemeinen Formel (I) zu erhalten. worin R\ R^. 
R^, R* und die gestrichelten Llnien wie oben definiert sind, R eine C^.g aliphatische Acylgruppe, die gegeben- 
falls durch eine Methoxy-, Cyano-, Carboxyl-, Phenyl, Cv4 Alkylamino, Di(Ci.4alkyl)-amino- oder Pyrrolidino- 
gruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- Oder 
Cyclopropancarbonylgruppe bedeutet: und zwischen den N(3) und C(4> Atomen Iceine Doppelbindung exi- 
stiert; oder 

c) eine Verbindung der Formel (I!) mit einer N-Phthaloytamtnosaure der allgemeinen Forme! (VI), 
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N-{CH )„— COOH 



(VI) 



worin im Falle von a-Aminosduren fQr Wasserstoffatcxn Oder eine 0^.4 Alkylgruppe ste^ und n 1 ist. woge- 
gen im Falle von p-e-Aminosduren fur Wasserstoffatom steht und n eine ganze Zaht von 2 bis 5 1st acyliert 
wird. und gewOnschtenfalls die Phthaloylgruppe entfernt wird. urn Verbindungen der allgemeinen Fbrmel (I) zu 
erhalten, worin und die gestrichelten Unien die oben definierten Bedeutungen haben, R^ W^erstoff. 
bedeutet. R^ fOr eine durch eine Amino- Oder Phthalimidogruppe substituierte C1.6 aliphatlche Acylgruppe 
steht, sowohl R als auch R^ abwesend sind, und zwischen den N(3) und 0(4) Atomen eine Doppeibindung 
anwesend ist; Oder 

d) eine Verblndung der allgemeinen Fbrmel (III), worin R^ wie oben definiert ist. mrt einer N-Phthaloylamino- 
sdure der allgemeinen fbrmel (Vi) acyliert wind, worin im Falle von a-Aminosfluren R^ fQr Wasserstoffatom oder 
eine 0^.4 Alkylgruppe steht und n 1 ist» wogegen im Falle von p-e-Aminosduren R^ Wasserstoff bedeutet und 
n eine ganze Zahi von 2 bis 5 ist. und gewOnschtenfalls die Phthaloylgruppe entfernt wird. um Verbindungen 
der allgemeinen Formel (1) zu erhalten. worin R\ R^ und die gestrichelten Linien wie oben definiert sind. R^ 
VVasserstoff bedeutet, R^ mit der Ausnahme von Wasserstoff wie oben definiert ist. R fur eine durch eine 
Amino- oder Phthalimidogruppe substituirte C1.6 aliphatische Acylgruppe steht. und zwischen den N(3) und 
C(4) Atomen keine Doppeibindung anwesend ist; oder 

e) eine Verbindung der Fbrmel (II) mit einem Ci,5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird. um 
Verbindungen der allgemeinen Fbrmel (I) zu erhalten, worin R^ und die gestrichelten Unien wie oben definiert 
sind. R^ Wasserstoff bedeutet, R^ eine C1.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe bedeutet. R und R^ 
abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppeibindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R^ wie oben definiert ist, mrt einem C1.5 Alkylisocyanat 
Oder Phenylisocyanat umgesetzt wird. um Verbindungen der allgemeinen Formel (I) zu ertialten, worin R^ und 
R^ und die gestrichelten Unien wie ol>en definiert sind, R^ Wasserstoff bedeutet. R^ mit der Ausnahme von 
Wasserstoff wie oben definiert ist. R eine C1.5 Alkylcart)anx)yl- Oder Phenylcartamoylgruppe steht, und zwi- 
schen den N(3) und C(4) Atomen keine Doppeibindung anwesend ist; oder 

g) eine Verbindung der allgemeinen Formel (IV) 



CH3 




(IV) 



N02 



selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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N02 



reduziert wird. worin R Wasserstoff bedeutet. dann enlweder die derart erhaltene Verbindung der allgemeinen 
Formel (V) durch Verwendung einer der obigen Verfehren b). d) oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Fbrmei (V). worin R wie oben definiert ist, zu einer Amino- 
gruppe reduziert wird. Oder zuerst die Nitrogruppe reduziert und dann die derart ertialtene Verbindung der all- 
gemeinen Formel (HQ. worin R^ fOr Wasserstoff steht, acyliert durch Verwendung einer der obigen Vertahren 
b), d) Oder f), um Verbindungen der allgemeinen Formel (1) zu ertialten. worin R\ R^, und R"^ Wasserstoff 
bedeuten. R^. R und die gestrichelten Linien wIe oben definiert sind. und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Fbrmei (I), worin R. R\ R^ und die gesrtichelten Linien wie oben 
definiert eind. R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist. mit einer Ci.6 aliphatischen Carbonsdure. die gegebenenfalls durch eine Methoxy- Cyano- 
oder Cartx>xylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert Ist; oder mit Benzoesdure oder 
mit einem reaktionsfdhigen Derivat davon acytiert wird, um Verbindungen der allgemeinen Formel (I) zu erhal- 
ten. worin R\ R^ und und die gestrichelten Unien wie oben definiert sind, R und R^ eine C^^ aliphatische 
Acylgruppe bedeuten, die gegebenenfalls durch eine Methoxy-, Cyano- oder Cartx)xylgruppe Oder durch ein 
Oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R. R\ R^ und die gestrichelten Unien wie oben defi- 
niert sind, R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und 0(4) Atomen keine Doppelbindung 
anwesend ist, mit einem Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um Vert>indungen der all- 
gemeinen Fbrmei (1) zu erhatten. worin R\ R^ und die gestrichelten Unien wie oben definiert sind, R fur eine 
Ci.e aliphatische Acylgruppe steht. die gegebenenfalls durch eine Methoxy-. Cyano- Oder Cartxsxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R^ fOr Wasser- 
stoff steht; R^ eine C^.s AlkylcarbamoyI- oder Phenylcarl^amoylgruppe bedeutet; und zwischen den N(3} und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

j) eine neue Verbindung der allgemeinen Formel (I), worin R\ R^ und die gestrichelten Unien wie oben defi- 
niert sind. R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI). worin im Falle von a-Aminosdu- 
ren R^ for Wasserstoff oder eine .4 Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosduren R^ 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewunschtenfalis die Phthaloyl- 
gruppe entfernt wird, um Verbindungen der allgemeinen Formel (1) zu erhalten. worin R\ R^ und die gestrichel- 
ten Unien wie oben definiert sind. R eine C1.6 aliphatische Acylgruppe bedeutet. die gegebenenfalls durch 
eine Methoxy-. Cyano- oder Cartx)xylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; 
Oder R eine Benzoylgruppe bedeutet; R^ fOr Wasserstoff steht, R^ eine C1.6 aliphatische Acylgruppe bedeutet, 
die durch eine Amino- oder Phthallmldogruppe substituiert ist. und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist, 

und gewunschtenfalis eine Base der allgemeinen Formel (I), die durch eines der obig n Verfehren a) bis j) erhalten 
wurde, in ein Sdureaditionssalz umgestaltet wird. 

Verfahren nach Patentanspruch 1, Vertahren a) oder b), dadurch gekennzeichnet. dass die Acylierung in einem 
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entsprech nden LOsungsmittel. vorzugsweise Dichlormetan. mit iner Carbonsdure in der Anwesenheit von 
Dicydohexylcartxxliimid bei einer Temperatur zwischen 10 und 30 ""C durchgefOhrt wird. 

3. Verfahren nach Patentanspruch 1 , Verfehren a) oder b), dadurch gekennzeichnet, dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines LOsungsmittels. durch Verwendung eines Carbonsdureanhydrids. gemischten Anhy- 
drids Oder Acylchlorids. gegebenenfalls in Qegenwart eines Sflurebindemittels. bei einer Temperatur zwischen 0 

und 150 ''C durchgefOhrt wird. 

4. Verfahren nach Patentanspruch 3, dadurch gekennzeichnet, dass die Reaktion in Chloroform oder Dichlonnethan 
durchgefOhrt wird. 

5. Verfahren nach Patentanspruch 1, Verfahren e) Oder f), dadurch geliennzeichnet, dass die additive Acylierung 
durch Verwendung eines entsprechenden AlkyI- oder Phenyiisocyanates in Diniethylfbrnnmid. Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 *'C und 100 ""C durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 1 , Verfahren g). dadurch gekennzeichnet. dass die selektive Reduktion der Nitro- 
verblndung der Formel (IV) durch Verwendung von Natriumborhydrld in einer LOsung eines C1.5 aiiphatischen 
Alkohols durchgefOhrt wird. 

7. Verfahren nach Patentanspruch 1 , Verfahren g) oder Patentanspruch 3, dadurch gekennzeichnet, dass die Reduk- 
tion der Nrtr ogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat in Qegenwart von Raney-Nickel oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 "C und 65 *C durchgefOhrt wird. 

8. Verfahren nach einem der PatentansprOche 1 bis 7 zur Herstellung von Verbindungen. dadurch gekennzeichnet. 
dass eine aus der folgenden Qruppe gewdhlte VertM'ndung hergestellt wird: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylendk)xy-3.4<Jihydro-5H-2.3-benzodi 

1-(4-Aminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3,4Hjihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2.3-benzodiazepin, 

1-(4-Propionylaminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3,4<lihydro-5H-2.3-benzodiazep 

1-(4-Propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylendiaxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminophenyl)-3-propionyl-4-methyl-7.8-methylendiaxy-3.4-djhydro-5H-2,3-benzodiaz^ 

1-(4-Propionylaminophenyl)-3-fbrniyl-4-methyl-7.8-methylendioxy-3.4<lihydro-5H-^ 

1-(4-TrifluoracetytaminophenyO-3-acetyl'4-methyl-7.84Tiethylendioxy-3.4<iihydro-5H 

1-(4-GlycylaminophenyO-3-acetyl4-methyl-7,8-methylendioxy-3,^^ hydrochlo- 

rid, 

-(4-(3-Acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2»343enzodiazepin-1 -yl)-pheny1]-N^-methylcart>a- 
mid. 

1-[4-(N.N-E)imethylglycylamino)-phenyO-3-acelyl-4-methyl-7.8-methylendiO)cy-3.4Kiihy^ 
pin, 

1-[4-(N,N<Jiethylglycylamino)-phenyl]-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dhydro-5H-2.3-benzodiM 
pin. 

1-[4-{1-Pyrrolidinoacetylamino)i3henyO-3-acetyl-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2.3-^ 
pin und sein Wasserstoff-fumarat und 

1-(4-Glycylaminophenyl)-3-methyl-cart>amoyl-4-methyl-7.8-methylendiaxy-3 

9. Verfahren zur Herstellung einer pharmazeutischen Komposition, die als Wirkstoff ein neues N-Acyl-2,3-benzodia- 
zepin-Derivat der allgemeinen Formel (I), worin R. H\ R^. R^ R'* und die gestrichelten Unlen wie Im Patentan- 
spruch 1 definiert sind. Oder ein pharmazeutisch annehmbares Sdureadditionssalz davon vermischt mit in der 
pharmazeutischen Industrie allgemein venwendeten Trdgerstoffen und/oder Zusatzstoffen enthait. dadurch 
gekennzeichnet. dass als Wirkstoff ein neues N-Acyt-2,3-benzodiazeptn-Derivat der allgemeinen Formel (I), worin 
R. R\ R^, R^, R"* und die gestrichelten Linien wie im Patentanspruch definiert sind, oder ein pharmazeutisch 
annehmbares SSureadditionssalz davon, hergestellt durch Venwendung einer der im Patentanspruch 1 bean- 
spruchten, Verfahrensvarianten a) bis j), mit in der pharmazeutischen Industrie allgemein venwendeten Trflgerstof- 
fen und/oder Zusatzstoffen vermischt und in eine pharmazeutische Komposition ubergefuhrt werden. 

10. Verfahren nach Patentanspruch 9, dadurch gekennzeichnet, dass Kompositionen. die zur BlocWerung von inem 
Oder mehreren stimulierenden AminosAure-Rezeptoren in Saugetieren, die verminderte stimulierende Amino- 
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sdure-Neurotransmrssi n brauchen. Oder zur Behandiung von Epilepsia in Sdugetieren. Oder fur die Behandlung 
von Spasmen der skeletalen Muskulatur In S£kugetieren durch Muskelrelaxation oder zur Behandlung von Qehirn- 
Ischflnnie (Stroke) in SAugetieren geeignet sind, hergestelH werden. 

11. Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (V) wie im Patentan- 
spruch 1 gegeben. 
worin 

R Wasserstoff Oder eine C^.q aliphatische Acytgruppe bedeutet. die gegebenfalls durch eine Methoxy-. Cyano-. 
, Cartx)xyl-. Amino-, C1.4 Alkylamino-. Di(Ci.4 alkyl)-amino. Pyn-olidino-, Phthalimido- Oder Phenylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder R eine Benzoyl-, Cydopropancarbonyl, 
C^^ Alkylcarbanioyl- oder Phenylcarbamoylgruppe bedeutet, 

dadurch gekennzeichnet, dass eine Nitroverbindung der Fonnel (IV) selektiv reduziert wird. 

Revendications 

Revendications pour le$ Etats contractants suivants : AT, BE, CH, U, DE, DK, PR, GB, IT, LU, NU SB 

1 . D6riv^ de N-acyl-2.3-benzodiaz^ine de formule g6n6rale(l), 




dans laquelle 



R signifie un groupe acyle aliphatique en C1.6. 6ventuellement substitu6 par un groupe m^thoxy. cyano. 

cartx>xyle. amino, alkylamino en C^^, di(alkyl en Ci.4)amino, pyn^olidinophthaiimldo ou ph^nyle, ou 

par un ou plusieurs atomes d'halog^e; ou bien 
R est un groupe benzoyle, cyciopropancartx)ny1e. alkyicarbamoyle en Ct.5 ou ph^nylcarbamoyle; ou 

bien 

R est absent, lorsqull existe entre les atomes N(3> et C(4) une double liaison: ^ 

R^ est un atome d'hydrog^ne; ou 

R^ est absent, lorsqull existe entre les atomes N(3) et C(4) une double liaison; 

R^ signifie un groupe alkyle en C1.3: ou 

R^ et R^ repr^entent ensemble un groupe m^thyl^ne et entre les atomes N(3) et C(4) il n'existe pas de double 

liaison; 

R^ signifie un atome d'hydrogdne ou un groupe acyle aliphatique en C 1 .4 ; 

R* repr6sente un atome d'hydrog^ne; un groupe acyle aliphatique en Ci.e. 

6ventuellement sul)stitu6 par un groupe m6thoxy, cyano. carboxyle.amlno, alkylamino en C1.4, 



di(alkyl n Ci.4)amino. pyroWino, phthalimido ou ph6nyle ou par un ou plusieurs atome(s) 
d'halog^ne; 

ainsi qu'un groupe benzoyle. palmltpyle, cyclopropancartx)nyle.alkylcart)amoyle en C^.s ou ph6nylcar- 
bamoyle; 
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et tes lignes en pointitid repr^sentent des liaisons de valence 6ventueilement pr^entes, avec cette restric- 
tion qu'il n'exlste pas de double liaison entre les atomes N(3) et C(4. lorsque aussi blen que R^ signlf ie des ato- 
nies d'hydrog^ne. ainst que leurs st6r6o-isomdres 
et les sels d'addition acide(l^ oii c'est possible) de ces compost. 

2. Un compost choisi dans Ie groupe qui contient lies composes suivants: 

1-(4-amlnoph§nyl)-3-ac6tyl-4-m6thyi-7,8-m6thyl6nedioxy-3,4-dihydro-5H-2,3-benzodiaz^^ 

1-(4-aminoph6nyl)-3-propionyl-4-m6thyl-7.8-m6thyl6nedioxy-3.4KJihydro-5H-2.3-toen2 

1-(4-ac6tylaminoph6nyl)-3-ac6tyl-4-nfi6tlTyl-7.8-m6thyl6nedioxy-3,4<lihydro-5H-2 

1-(4i>ropionylaminoph6nyl)-3-propionyl-4-m6thyi-7.8-m6thyl6nedioxy-3,4<lihy 

1-(4i3ropionylaminoph6nyl)-3-ac6tyl-4-m6thyl-7,8-m6thyl6nedioxy-3.4-dihydr^^ 

1-(4-ac6tylaminoph6nyl)-3-propionyl-4-m§thyl-7,8-m6thyl6nedloxy-3,4-dihydr^^ 

1-(4-propiony1arninoph6nyl)-3-fbrn^-4-m§thyl-7,8-m6thyi6nedioxy-3.4-dihy^ 

1-(4-trrfluorac6tylaminoph6nyl)-3-ac6tyl-4-m6thy1-7.8-m6thyldnedioxy-3,4-dihyd 

hydrochiorure de 1-(4^lycylamlnoph6nyl)-3-ac6tyl-4-nn6thyl-7.8- m6thyldnediQxy-3,4-dihydro-5H-2,3-benzo- 
diaz6pine. 

N^-[4-(3-ac6tyl-4-m^l-7,8-m6thyl^ediQxy-3,4-dihydro-5H-2,34>m 

bamide, 

1-(4-(N,N-dim6thytglycylamino)-ph6nyq-3-ac6tyl-4-m6thy1-73-m§thyl6nedioxy-3.4Klihydr^^^ 
z^ne, 

1-(4-{N.N-di6thylglycylamino)-ph6nyll-3-ac6tyl-4-m6thyl-7.8-m6thyl6nedioxy-3.4^^ 
pine. 

1-[4-(1-pyrrolidinoac6tylanftino)-ph6nyl]-3-ac§tyl-4-m6thyl-7.8-m6thyl^edioxy-3,4^^ 
z^ne et son fumarate dhydrog^e et de la 
1-(4-glycytaminoph6nyl)-3-m6thyl-cart)arnoyl"4*m6thyl-7,8HTt^^ 
pine. 

3. line composition pharmaceutique qui contient k titre d'ingrddient actif un nouveau d6riv6 de N-acyl-2,3-benzodia- 
z^lne de formule g^n^rale (t). dans taquelle R. R\ R^. R^, R^ et les lignes en pointing sont d^finis convne dans 
la revendication 1 .ou un sel d'addition actde de celui-ci acceptable du point de vue pharmaceutique. m6lang6 k des 
porteurs et/ou des additrfs g^n^raiement utilises dans I'industrie pharmaceutique. 

4. Proc6d6 pour pr^rer de nouveaux d6riv6s de N-acyl-2.3-benzodiaz^ne de tbrmule g^n^rale (I). 



r2 




dans laquelle 

R repr^sente un groupe acyle aliphatique en C^S' ^ventueliement substitu^ par un groupe m^thoxy. 

cyano. carboxyle. amino. alKylamino en C1.4. di(alkyl en Cv4)amino. pynolidino. 

phthalimldo ou ph6nyle, ou bien par un ou 
plusieurs atome(s) d'halog^ne; ou R signrfie un groupe benzoyle. cyclopropancarbonyle, alkylcarba- 
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moyle en C1.5 ou ph^nylcarbamoyle; ou bien R est absent, lorsqu'entre les atomes N(3) et C(4) II 
existe une ck>uble liaison; signif ie un atome d'hydrogdne; ou R^ est absent loesqu'entre les atomes 
N(3) et C(4) II existe une double liaison; 
R^ signtfle un groupe alkyle en C1.3; ou 

R^ et R^ repr^sentent ensemble un groupe m6thyl6ne et entre les atomes N(3) et C(4) II n'existe pas de double 
liaison; 

R^ signifie un atome d'hydrog^e ou un groupe acyle aliphatique en Cv4; 

R^ repr^nte un atome dliydrog^ne; un groupe acyle aliphatique en 0^.6, ^entuellement substitu6 par 

un groupe m6thoxy,cyano, cartx>xyle. amino, alkyiamino en 0^.4. 

di{alkyl en Ci^)anfiino. pyn'olidino. phthalimido ou ph^nyle. ou par un ou plusieurs 
atome(s) d'halog^ne; ainsi que R^ signifie un groupe benzoyte, palmKoyle. cyclopropancartxjnyle. alk- 
ylcart)amoyie en C1.5 ou ph6nyk»rbamoyle; et 

les lignes en pointing signif lent des liaisons de valence ^ventuellement pr^sentes avec cette restriction qu'entre les 
atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R^ que R^ signif ient un atome d'hydrog^e. 
et leurs st^rdo-isomdres ainsi que leurs eels d'addition adde. caract6ri86 en ce que 

a) un compose de fomrftjle (II) 




(II) 



NH2 



avec un aclde carboxylique aliphatique en Ci.g. ^ventuellement substitu6 par un groupe m6thoxy. 
cyano, carboxyle ou ph^nyle ou par un ou plusieurs atome(s) d'halogdne; ou avec de I'acide benzoique. cydo- 
propane-carboxytique ou palmitinique ou avec un d6riv6 r^ctif de ceux-ci; et si cela est d6sir6. en faisant r^- 
gir un nouveau compost ainsi obtenu de formule g6n6rale (I), dans laquelle R^ repr^ente un groupe acyle 
aliphatique en C1.6 substitu6 par un atome dtalog^e, avec une alkylamine en Ci^, une dl(alkyi en C^. 
4)amine ou une pyrrolidine, afin d'obtenir des compost de formule g^n^rale (I) 

dans laquelle R^, R^ et les lignes en pointing sont d^finis comme d-dessus, R^ signifie un groupe acyle 
aliphatique en C^.6> ^ventuellement substitu6 par un groupe m^thoxy. cyano. cart)oxyle. ph^nyle. alkyiamino 
en C1.4, di(alkyl en Cv4)amino ou pyrrol idino. ou un ou plusieurs atome(s}d'halog6ne; ou un groupe benzoyle. 
cyclopropanecarbonyle ou palmitoyle; R et R^ sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 

b) on acyle un compost de formule g^n^rale (III), 
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CH3 



/ 




NH 



(III) 



dans laquelle 



est ddfini comme ci-dessus. avec un adde cartx>xytique aliphatique en C1.6 6ventuellement substi- 
tu6 par un groupe m^thoxy, 

cyano. cartxscyle ou ph^nyle, ou par un ou piusieurs atome(s) d'halog^ne; ou avec de Tacide benzoTque 

ou 

cydopropanecarboxylique ou avec un d6riv6 r^actif de ceux-ci; et si ceia est d^ir6, en faisant r^agir 
un nouveau compose ainsi obtenu de Ibrmuie g6n6rale (I), dans laquelle signif ie un groupe acyle aliphati- 
que en Cve substiu^ par un atome d'halog^ne, avec une alkylamine en C1.4, une di(alkyl en Ci.4)amine ou une 
pyrrolidine, afin d'obtenir des compost de fbrmute g^n^rale (I), dans laquelle R\ R^, R^, R^ et les lignes en 
pointing sont 

d6finis comme ci-dessus, R repr6sente un groupe acyle aliphatique en C^^. 6ventueltement substitu6 
par un groupe m^thoxy. cyano, carboxyle. ph^nyle. alkylamino en C1.4, di(alkyl en Ci.4)amino ou pyn'olidlno, 
ou par un ou piusieurs atome(s) d'halog6ne; 

ou un groupe benzoyle ou cyclopropanecartx)nyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compost de fbnmule (II) avec un adde N-phthaloylamin6 de formule g6n6rale (VI), 



dans laquelle R^ repr^sente un atome d'hydrog^ne ou un groupe alkyle en C1.4 et n signifie 1 en cas 
d'acides a-amin^, tandls que R^ signifie un atome d'hydrog^ne et n signrfie un nombre entier de 2 ^ 5 en cas 
d'acides p-£-amin6s,et, si cela est d6sir6. on enl^ve Ie groupe phtaloyle afin d'obtenir des compost de for- 
mule g6n6rale(l). 

dans laquelle R^ et les lignes en pointing sont comme d^finis d-dessus. R^ signifie un atome d'hydro- 
gdne, R^ signifie un groupe acyle aliphatique en Cve. substltu^ par un groupe amino ou phthalimido, aussi 
blen R que R^ sont absents, et il exists une double liaison entre les atomes N(3) et C(4); ou 

d) on acyie un compost de formule g6n6rale (111), dans laquelle est d6fini comme ci-dessus. avec de I'acide 
N-phthaloyl-amin6 de Ibrmule g^n^rale (VI). dans laquelle en cas d'acides a-amin6s R^ repr^sente un atome 
d'hydrog^e ou un group alkyle en C^^ et n est 6gal d 1 . tandls qu*en cas d'acides p-Eamin6s R^ signifie un 
atome d'hydrogdne et n est un nombre entier de 2 ^ 5, 

et si cela est d^ir6, on enl^ve Ie groupe phthaloyle, afin d'obtenir des composes de formule g6n6rale 



0 



(vi) 




0 
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(I), dans laquelle R\ et les iignes en pointing sont ddfints oomme d-dessus. signifie un atome d'hydro- 
gdne. R'^ est d6fini comme d-dessus ft Texception de I'hydrogdne. R reprtoente un group acyle aliphatique 
en substHud par un gr upe amino ou phthalimido. et entre les atomes N(3] et C(4) ii n'existe pas de doubl 
liaison; ou 

e) on fait r6agir un composd de fbrmule (tl) avec un isocyanate d'alkyle en C1.5 ou avec un isocyanate de ph6- 
nyle, af in d'obtenir des cx>mposte de formula g6n6rale (I), dans laquelle R^ et les Iignes en pointing sont d^inis 
comme d-dessus. R^ signrf ie un atome dhydrog^ne. R^ repr6sente un groupe alkytcart)amoyle ou ph6nylcar- 
bamoyle en C1.5. R et R^ sont absents, et entre les atomes N(3) et C(4) II existe une double liaison; ou 

f) on fait r6agir un compost de formule g6n6rale (III), dans laquelle R^ est d6fini comme d-dessus. avec un 
Isocyanate d'afkyle en C1.5 ou un isocyanate de ph6nyle afin d'obtenir des conrpos6s de fbrmule g6n6rale (I), 
dans laquelle R^ et R^ et les Iignes en pointill6 sont d§finls comme d-dessus, R^ repr^sente un atome dtiydro- 
g^ne. R^ est d^ini comme ci-dessus ft I'exception de I'hydrog^ne. R reprftsente un groupe all^lcarbamoyle ou 
ph^nylcarbamoyle en C^s* et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on rftdurt de maniftre sftlective un oonposft de fbrmule gftnftrale (IV) 




(IV) 



NO2 



en un nouveau compose de fbrmule gftnftrale (V) 




dans laquelle R repr6sente un atome d'hydrogftne. ensuHe bu bien on acyle un conposd ainsi obtenu 
de formule g^n^rale (V) par rappticatlon d'un des proc^^s ci-dessus b), d) ou f) et on r^uH Ie groupe nitro du 
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nouveau compost ainsi obtenu de fbrmule g^n^rale (V). 

dans laquelle R est dtf ini comme d-dessus. en un groups amino, ou bien on rdduit d'abord le groupe 
nitr et nsurt n acyl I compost ainsi obtenu de fbrmute g6n6rale (III), dans laquell repr^sente un 
atome d'hydrog^ne, par Tapplicatlon d'un des proc^^ b), d) ou f), afin d'obtenir des compost de formula 
5 g6n6rale (I), dans laquelle R\ R^. et signtfient un atome d'hydrog^e.R^, R et les lignes en pointing sont 

d6flnis comme d-dessus, et entre les atomes N(3) et C(4) II n'existe pas de double liaison: ou 

h) on acyle un nouveau compost de formule g^n^rale (I), dans laquelle 
R, r\ R^ et les lignes en pdntill6 sont d^finis comme d-dessus. 
10 R^ et R^ stgnlf lent un atome dtiydrogdne. et entre les 

atomes N(3) et C(4) 11 n'existe pas de double liaison, avec un adde cartxtxylique aliphatique en Ci.6. 6ventuel- 
lement substitud par un grotpe mdthoxy. cyano ou carboxyle ou par un ou plusieurs atome(8) d'halogdne; ou 
avec un adde benzoTque; ou avec un d^iv6 r6actlf de celui-d, afin d'obtenir des composes de formule g6n6- 
rale (I), dans laquelle 

IS r\ R^ et R^ et les lignes en pointing sont d6f inis comme d-dessus. R et R^ signlf iem un groupe acyle 

aliphatique en C^,^ ^entuellement 8ubstitu6 par un groupe m^thoxy. cyano ou cartxixyle ou par un ou plu- 
sieurs atom(s) d'halog^ne: ou un groupe benzoyte; et entre les atomes N(3) et C(4) 11 n'existe pas de double 
liaison; ou 

on fait r6agir un nouveau compost de fbrmule g^6rale (I), dans laquelle 
20 R, r\ R^ et les lignes en pointing sont ddflnis comme ci-dessus, R^ et R4 signiflent un atome dTiydro- 

g§ne. et entre les atomes 

N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en C1.5 ou un tsocyanate de ph6nyle. 
afin d'obtenir des com|X)s6s de fbrmule g6n6rale (I), dans laquelle R\ R^ et les lignes en pointing sont d^lnls 
comme d-dessus, R repr6sente un groMpe acyle aliphatique en Ci-e, 6ventuellement substitu6 par un groupe 
2S mdthoxy. cyano ou carboxyle ou par un ou plusieurs atome(s) dlialog^ne: ou un groupe benzoyle; R^ repr6- 

sente un atome dtrydrog^ne; R^ signifie un groupe alkylcart)amoyle en C1.5 ou un groupe ph^nylcarbanxiyle; 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

D on acyle un nouveau compost de fbrmule g6n6rale (I), dans laquelle 
30 R\ R^ et les lignes en pointtll6 sont d6f inis comme d-dessus. R^ et R^ stgnif lent un atome d'hydrog^ne. 

et entre les atomes 

N(3} et C(4) 11. n'existe pas de double liaison. 

avec un acide N-phthaloylamin6 de fbrmule g6n6rale (VI). dans laquelle en cas daddes a-amin6s R^ epr6- 

sente un atome d'hydrog^e ou un groupe alkyle en C1.4 et n est 6gal d 1 , et en cas d'addes p-e- amines R^ 
35 signifie un atome d'hydrogdne et n est un nonrt>re entier de 2 d 5, et si cela est d6sir6, on enldve le groupe 

phthaloyle, afin d'obtenir des composes de formule g^n^rale 

(I), dans laquelle R\ R^ et les lignes en pointing sont d^inis comme d-dessus. et R repr^ente un 

groupe acyle aliphatique en C^,^, #ventuellement substttu6 par un groupe m§thoxy. cyano ou cartx)xyle ou par 

un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle; R^ repr^sente un atome d'hydrog^ne, R"^ repr6- 
40 sente un groupe acyle aliphatique en Ci^, substitud par un groupe amino ou phthalimido, et entre les atomes 

N(3) et C(4)il n'existe pas de double liaison. 

et si cela est d6sir6, on convertit une base de fbrmule g^n^rale (I), 
obtenue par I'un quelconque des proc^^ a) ^ j). en un sel d'addition adde. 

45 

5. Proc6d6 selon la revendication 4. proc6d6 a) ou b), caract6ris6 en ce que I on effectue I'acylation dans un solvent 
convenable, de pr6f6rence dans du dichlorom6thane, avec un adde carboxylique en la prince de dicydohexyl- 
carbodiimide k une temperature comprise entre 10 et 30 C . 

50 6. Proc6d6 selon la revendication 4. proc6d6 a) ou b), caract6ris6 en ce que I on effectue I'acyalation en la pr6sence 
ou en rabsence d'un solvent, en mettant en oeuvre de I'anhydride d'adde cartx>xylique. de I'anhydride ou du chlo- 
rure d'acyle m6lang6s. dventuellement en la presence d'un agent liant les addes ^ une temperature comprise 
entre OCet 150 C. 

55 7. Precede selon la revendication 6. caracterise en ce que 1' n effectue la reaction dans du chlaofbrme ou du dichlo- 
romethane. 

8. Precede selon la revendication 4, precede e) u f), caracterise en ce que I'on effectue I'acylation additive en met- 
tant en oeuvre un isocyanate d'alkyi ou d phenyle convenable dans du dimethytfbrmamide, dans du benzene ou 
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du dichlorom6thane k une temperature comprise entre 15 C et 100 C . 

9. Proc6d6 selon la revendicati n 4, proc6d6 g). caract6ri86 en ce que I'on effectue la rdducti n selective du compost 
nrtro de ibrmule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en C^. 

4- 

10. Proc^6 selon ta revendication 4. procM6 g) ou revendication 6. caract^s^ en ce que Ton effectue la r^uction du 
groupe nitro du compost de formule g^n^rale (v) dans un milieu m6thanolique, en mettant en oeuvre de hydrazine 

u de Itiydrate d'hydrazine. en la prdsence de nickel Raney ou de palladium d titre de cataiyseur d une temperature 
comprise entre 10 C et 65 C . 

11. Proc^de pour preparer du compost pharmaceutique selon la revendication 3. caract6ris6 en ce que Ton ajoute k 
titre d'ingr6dient actif un nouveau derive de N-acyi-2,3-k>enzodla2epfne de formule g6n6rale(i). dans laquelle R, R^ , 
R^. R^. R^ et les lignes en pointllie sont d^finis comme dans la revendication 1 , ou un sel d'addition adde de ceux- 
ci acceptable du point de vue pharmaceutique. avec des porteurs et/ou additifs g6n6falement mis en oeuvre dans 
Hndustrie phanraceutique. et Ton les convertit en une composition pharmaceutique. 

12. MIse en oeuvre des composes prepares selon les revendications 1 d 8, pour preparer des medicaments, en parti- 
culier ceux Uoquant un ou plusieurs r^cepteurs excrtateurs d'acide amine chez des mammiferes ayant besoin 
d'une diminution de la neurotransmission exdtatrice d'acide amine, ou ceux aptes d traiter repilepsie chez les 
mammiferes. ou ceux aptes e traiter les spasmes de la musculature squelettique chez les mammiferes par la 
relaxation musculaire ou e traiter I1sch6mie cerebrate (stroke) chez les mammiferes. 

13. Derives de N-acyl-2.3-benzodiazepine de formule generate (V) comme decrits dans la revendication 4, dans 
laquelle 

R represente un atome d*hydrogene ou un groupe acyle aliphatique en Ci.6. eventuellement substitue par un 
groupe metiioxy. cyano. cartxsxyle, amino, alkylamino en Cv4, di(alkyl en Ci^)amlno. pyrrolidino. phthali- 
mido ou phenyle. ou par un ou plusieurs atome(6) d'hatogene; ou R represente un groupe benzoyle. cydo- 
propancartx)nyle. alkytcarbamoyte en C1.5 ou pheny1cart)amoy!e. 

Revendications pour les Etats contractants suivants : GR, ES 

1 . Precede pour preparer de nouveaux derives de N-acyl-2.3-benzodiazepine de formule generate (I), 




dans laquelle 

R represente un groupe acyle aliphatique en C^,q, eventuellement substitue par un groupe methoxy. 

cyano, cartx)xyle. amino, alkylamino en 0^.4. di(alky1 en Cv4)amino, pyrrolidino.phthatimido ou phe- 
nyle, ou bien par un ou plusieurs atome(s) d'halogene; ou R signifie un groupe benzoyle . cydo- 
propancarbonyle, alKylcart>amoyie en C1.5 u ph6nylcart>amoyte; ou bien R est absent, torsqu'entre 
les atomes N(3) et C(4)il existe une double liaison; 
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signifie un atome dliydrogdne: ou est absent, loesqu'entre les atomes N(3) et C(4) it exists une 
dout>le liaison; 
R^ signifie ungr upe alkyle en 0^.3. ou 

R^ et R^ repr6senteat ensemble un groupia nfi6thyl^e et entre les atomes N(3) et C(4) II n'existe pas de double 
liaison; 

R^ signifie un atome dliydrogdne ou un groupe acyte allphatique en C1.4; 

R^ repr^nte un atome d'fiydrogdne; un groupe acyle aliphatique en C1.6. ^ventuellement substitu6 par 

un groupe m6thoxy. cyano, cartx)xy)e. amino, alkylamino en C1.4. di(alkyl en Ci.4)amino, pyrrolidino, 
phthaiimido ou ph^yle, ou par un ou plusieurs atome(s) d'halog^ne; ainsi que R^ signifie un groupe 
benzoyle. palmitoyle. cyclopropancartx)nyle. alkylcarbamoyle en C^s ou ph6nyicart>ampyle; et les 
lignes en pointing signrfient des liaisons de valence dventuellement pr^entes avec cette restriction 
qu'entre les atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R^ que signrfient 
un atome d'hydrog^e.et leurs st^^o-isom^es ainsi que ieurs sels d'addition adds, caract6ris6 en ce 
que 

a) un oompos6 de fbrmule (II) 




(II) 



NH2 



avec un acide carboxylique aliphatique en Cvg. 6ventuellement sut>stitu6 par un groupe m^thoxy. 
cyano, cart)oxyle ou ph^nyle ou par un ou plusieurs atome(s) d'halog^ne; ou avec de I'acide benzoTque, cydo- 
propane-carboxylique ou palmitinique ou avec un d6riv6 r^actif de ceux-d; et, si cela est d^ir6. en faisant r^- 
gir un nouveau compost ainsi obtenu de formule g^n^rale (I), dans laqueile R^ repr^ente un groupe acyle 
aliphatique en C^^ substitu6 par un atome d'halog^ne. avec une alkylamine en C1.4. une di(alkyl en 
4)amine ou une pyrrolidine, aftn d'obtenir des composes de fbrmule g6n6rale (I) 

dans laqueile R^, R^ et les lignes en pointing sont d^inies comme d-dessus. R^ signifie un grouse acyle 
aliphatique en C^.e, ^ventuellement substitu6 par un groupe m^hoxy. cyano. cartx)xyle, ph^nyie. alkylamino 
en C1.4, di(a!kyl en C^.4)amino ou pyrrolidino, ou un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle, 
cydopropanecarbonyle ou palmitoyle; R et R^ sont absents, et entre les atomes N(3) et C(4) il exists une dou- 
ble liaison; 

b) on acyle un compos6 de fbnnule g^n^rale (III). 
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CH3 




NH 



(III) 



dans laquelie 



est d^fini comme d-dessus, avec un ackJe carboxytique aliphatique en C^e 6ventueltement substi- 
tu6 par un groupe m^thoxy, cyano. cartx>xyle ou ph^e, ou par un ou plusieurs atome(s) d'halog^e; ou avec 
de Tacide benzoTque ou cydopropanecarboxytique ou avec un d^iv6 r^actif de ceux-d: et. si cela est dteir^, 
en faisant r6agir un nouveau compose ainsi obtenu de fbrmule g6n6fale (I), dans laquelie signif ie un groupe 
acyle aliphabque en sUbstitu6 par un atonra d'halog^e. avec une alkylamine en C^^. une di(alkyl en 
4)amine ou une pyn'olidlne. afin d*obtenir des composes de fbrniule g6n6rate (Q.dans laquelie R\ R^. R^. Ft 
et les lignes en pointing sont d^finis comme ciKjessus. R represents un groupe acyle aliphatique en C^^, 6ven- 
tueliement substitu6 par un groupe m6thoxy, cyano, cartx)xyle, ph6nyle, alkylamino en di(alkyl en 
4alkyl)amino ou pyrrolidino, ou par un ou plusieurs atome(s) d'halog^e; 

ou un groupe benzoyle ou cydopropanecartx>nyle; et entre les atomes N(3j et C(4) il n'existe pas de 
double liaison: ou 

c) on acyle un compost de fbrmule (II) avec un adde N-phthaloylamin6 de fbrmule g6n6rale (VI), 



dans laquelie R^ repr^sente un alome d'hydrog^e ou un groupe alkyle en C1.4 et n signif ie 1 en cas 
d*acides a-amin6s. tandls que R^ stgnrf ie un atome d'hydrog^ne et n signif ie un nombre entier de 2 d 5 en cas 
d*acides p-E-amin6s, et. si cela est d6sir6. on enl^ve Ie groupe phtaloyle afin d*obtenir des compost de for- 
muleg6n6rale(l), 

dans laquelie R^ et les lignes en pointill6 sont comme d6f inis d-dessus, R^ signrf ie un atome d'hydro- 
g§ne, R^ signrfie un groupe acyle aliphatique en 0^.6, substttu^ par un groupe amino ou phthalimido, aussi 
bien R que R^ sont absents, et il exists une double liaison entre les atomes N(3) et C(4); ou 

d) on acyte un compost de formule g6n6rale (III), dans laquelie R^ est d^ini comme ci-dessus, avec de Tacide 
N-phthaloyl-amin6 de formul g6n6ral (VI). dans laquelie en cas d'acides a-amin^ R^ repr^ente un atome 
d'hydrog^ne ou un groupe alkyle en C1.4 et n est 6gal d 1. tandis qu'en cas d'addes p-e-amln6s R^ signif ie un 
atome d'hydrog^ne et n est un nombre entier de 2 d 5. 

et si cela est d6slr6, n enldve Ie gr upe phthaloyle, afin d'obtenir des oomposds de fomriule g6n6rale 
(I), dans laquelie R\ R^ et les lignes en pointiil6 sont d^inis comme ci-dessus. R^ signif ie un atome d'hydro- 
g^ne, R^ est d^ini comme d-dessus k Texception de I'hydrog^e, R repr^ nte un group acyle aliphatique 



(VI) 
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en C1.6 8ub6titu6 par un groupe amino ou phthalimido, et entre les atomes N(3) et C(4) ii n*existe pas de double 
liaison; ou 

6) on fait r6agir un compost de formule (Ii) avec un isocyanate d'alkyle en C^s ou avec un isocyanate de ph6- 
nyfe» afin d'obtenir des compost de formule g6n6rale (I), dans laquelle et les tignes en pointill6 sont d6f inis 
comme d-dessus, signifie un atome dYiydrogdne. reprdsente un groups alkylcart)amoyle ou phdnylcar- 
bamoyle en C1.5, R et R"* sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait rteglr un compose de formule g6n6rale (III), dans laquelle est R^ est d^fini comme ci-dessus. avec 
un isocyanate d'alkyle en Cvs ou un Isocyanate de ph^nyle afin d'obtenir des composes de formule g^n^rale 
(I), dans laquelle R^ et R^ et les lignes en pointing sont ddfinis comme d-dessus. R^ repr6sente un atome 
d'hydrog^e. R^ est d6f ini comme d-dessus k {'exception de l*hydrog^e. R reprteente un groupe alkylcart>a- 
moyle ou ph6nylcait)amoyle en et entre les atomes N(3) et C(4) il n*exlste pas de double liaison; 

ou 

g) on rddurt de nnanidre selective un conrpos6 de formule g6n6rale (IV) 




(IV) 



NO2 



en un nouveau compose de formule g6n6rale (V) 




NO2 



dans laquelle R repr6sente un atome d'hydrog^ne, ensuite ou bien on acyle un compose ainsi obtenu 
de formule g^n^rale (V) par t'application d'un des proc^^s d-dessus b). d) ou f). et on r^uit le groupe nitro 
du nouveau compose ainsi obtenu de formule g6n6rale (V), 

dans laquelle R est ddfini comme ci-dessus, en un groupe amino, ou bien on r^duit d'abord le groupe 
nitro et nsuite on acyle le compose ainsi obtenu de formule g^6rale (111), dans taquelt R'^ repr^sente un 
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atome dliydrogdne, par Tapplication tfun 6es proc6d6s b), d) ou f), afin d'obtenir des oompos^s de fbrmule 
g6n6ral6 (I), dans laquelle R\ R^. et signifient un atome dliydrogdne.R^. R et les lignes en pointing sont 
d^finis comme ci-dessus. et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

5 h) on acyle un nouveau composd de formule g6n6rale (I), dans laquelle 

R» R\ R^ et les lignes en polntill6 sont ddflnis comme d-dessus, 

R^ et R^ signifient un atome d'hydrogdne. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un adde carboxylique an^atique en C^^. ^entuellement substitud par un groupe m^oxy. 
cyano ou cartx>xyle ou par un ou plusieurs atome(s) d'halogdne; ou avec un acide benzoTque; ou avec un 

10 d6riv6 r6actif de celui<ci. afin d'obtenir des composes de fonnule g6n6rale (I), dans laquelle 

R\ R^ et R^ et les lignes en pointing sont ddfinis comme d-dessus. R et R^ signifient un groupe acyle 
atiphatique en C^^ ^entuellement substitud par un groupe mdthcDcy, cyano ou cartxsxyie ou par un ou plu* 
sieurs atom(8) d'halog^ne; ou un groupe benzqyie; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison: ou on fait r6agir un nouveau compost de formule g^n^raie (I), dans laquelle 

IS R, R\ R^ et les lignes en point'ild sont ddfinis comme d-dessus. R^ et R4 signifient un atome d*hydro- 

gdne, et entre les atomes N(3) et C(4) il n'existe pas de double liason, avec un isocyanate d'alkyle en C1.5 ou 
un isocyanate de phdnyle, afin d'obtenir des composes de fonnule g6ntale (I), dans laquelle R\ R^ et les 
lignes en polntill6 sont ddfinis oomme d-dessus, R reprteente un groupe acyle al9)hatique en Ci^. dventuel- 
lement substitu6 par un groupe m^tfioxy, cyano ou cartxucyle ou par un ou plusieurs atome(s) d'haJog^ne; ou 

20 un groupe benzoyle; R^ reprteente un atome d'hydrog^ne; R^ signifie un groupe alkylcart>anrx)yle en C1.5 ou 

un groupe phdnylcarbamoyle: et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compos6 de fbrmule g6n6rale (I), dans laquelle 

R\ R^ et les lignes en pointing sont ddfinis comme d-dessus, R^ et R^ signifient un atome d'hydrog^e, 
25 et entre les atomes N(3) et C(4) il n'existe pas de doUbfe liaison, avec un acide N-phthaloylamin6 de fbrmule 

g6n6rale (VI). dans laquelle en cas d'acides a-amin6s R^ epr^sente un atome d'hydrbgdne ou un groupe alk- 

yle en et n est ^al d 1 . et en cas d'acides p-e- amines R^ signrfie un atome d'hydrog^ne et n est un nom- 

bre entier de 2 ^ 5. et si cela est d6sir6. on enldve le groupe phthaloyle. afin d'obtenir des compos6s de fbrmule 

g6ntele (I), dans laquelle R\ R^ et les lignes en pointill6 sont ddfinis 
30 comme d-dessus. et R repr6sente un groupe acyle aiiphatique en C^.^, 6ventuellement substitu6 par 

un groupe m6thoxy. cyano ou cartxixyle ou par un ou plusieurs atome(s) d'haiog^ne; ou un groupe benzoyle; 

R^ repr^sente un atome d'hydrog^e. R^ reprdsente un groupe acyle aiiphatique en C^^. substitu6 par un 

groupe amino ou 

35 phthalimido, et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 

et si cela est d6sir6. on convertit une base de formule g6n6rale (I), 
obtenue par i'un quelconque des proc6d^ a) k j). en un set d'^idition acide. 

2. ProcM6 selon la revendication 1 . proc6d6 a) ou b). caract^is6 en ce que Ton effectue I'acylation dans un solvant 
40 convenable. de pr6f6rence dans du dichlorom6thane. avec un adde carb(»ylique en la presence de dicyclohexyl- 

carbodiimide k une temp6rature comprise entre 1 0 et 30 C . 

3. ProcM6 seion la revendication 1. proc6d6 a) ou b). caract^is6 en ce que Ton effectue Tacylation en la pr^ence 
ou en rabsence d'un solvant. en mettant en oeuvre de Tanhydride d'acide carboxylique. de {'anhydride ou du chlo- 

45 rure d'acyle m^lang^. 6ventuellement en la presence d'un agent liant les addes k une temperature comprise 
entreOCetlSOC. 

4. Proc^6 selon la revendication 3. caract§ris6 en ce que Ton effectue la ruction dans du chloroforme ou du dchlo- 
rom6thane. 

so 

5. Proc6d6 selon la revendication 1 . proc6d6 e) ou 

f), caract6ris6 en ce que Ton effectue Tacylation additive en mettant en oeuvre un isocyanate d'alkyle ou de ph6nyle 
convenable dans du dim6thylfbrmamide. dans du benzdne ou du dichk)rom6thane k une temperature comprise 
entre 15 Get 100 c. 

55 

6. Precede selon la revendication 1 . precede g). caracterise en ce que Ton effectue la reduction selective du compose 
nitro d formule (IV) en mettant en oeuvre du borohydrur de sodium dans une solutton d'alcool aiiphatique en Ci. 

4* 
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7. Proc6d6 selon la revendication 1. proc6d6 g) ou revendication 3. caract6ri86 en ce que Ton effectue la rMuctlon du 
groupe nttro du conpos6 de formule g6n6ral (V) dans un milieu mdthanollque. en mettant en oeuvre de ITiydra- 
zlneoudel'hydrat d*hydrazine» en la pr^senc de nickel Raney ou d palladlumdtitredecatalyseur & une tem- 
perature comprise entre 10 C et 65 C . 

8. Un compost selon l*une quelconque des revendications 1 k 7, caract6rte6 en ce que Ton prepare un compost 
choisi dans le groipe comprenant les composds suivants: 

H4-aminoph6nyl)-3-ac6tyl-4HTi6thyl-7,8-nri6thyl^ediaxy-3,^ 

H4-aminoph6nyQ-3-proplonyl-4-ni6thyl^ 

1 -(4-ac6tylaminoph6nyO-3-ac6tyl-4Hn6tliy^ 

H4'propionylanwnoph6nyl)-3i)ropionyl-4Hii6thyl-7.8-nf)61^ 

H4-propionylaminoph^yl)-3-ac6tyl-4-m6thyl-7,8-ni6thyl^e^^ 

H4-ac6tylan™noph6nyl)-3-propionyl-4-m6thyt-7.8HTittfyl6nedk^ 

H4i3roplonylan«noph6nyt>3'f6rnr^-4-m6thyl-73'nf^^ 

H4-trifluaac^aminoph6nyQ-3-ac6tyl-4-m6thyl-7.8HTt6t^ 

hycfrochkme de H4-glycylfimfilnoph6riyO-3-ac6tyt-4Hn6^ m6trvlendiQ9cy-3.4-dihydro-5H-2,3-6enzodla- 
z^ne. 

NM4K3-ac6tyl-4-m6thyl-7,84n6triyl^ediaxy-3.4KJihy^ 
bamide, 

H4KN,N-Dlm6thylglycylaminohph6nyq-3-ac6^ 
z^'ne, 

H4KN.NKfi6thylglycylarnino)i)h6nyq-3-ac6tyl-4-m6t^ 

pine. 

1 -(4-(1 -pyrrolldinoac6tylamino)-ph6nyn-3-aG6tyl4-m6thyl-7.8-m6thyl^^ 

z^ne et son fumarate dtiydrogdne et de la 1 -(4H3lycyiaminoph6nyO-3-m6thyl-carbanr^ 

ldnedioxy-3.4-dihydn>5H-2.3-benzodiaz6pina 

9. Proc6d6 pour preparer una composition pharmaceutique contenant k titre d1ngr6dient actf un nouveau ddrivd de 
N-acyl-2,3-benzodiaz6plne de formule g6n6rale (Q* dans laquelle R, R\ R^, R^, R^ et les llgnes en pointlll6 sont 
d^inis oomme dans la revendication 1, ou un sel d'addition acide de celui-d acceptable du point de vue pharma- 
ceutique m6lang6 k des porteurs et/ou additifs g6n6ralement utilises dans Tindustrie pharmaceutique, caract6ris6 
en ce que Ton met en oeuvre k titre dingrddient actif un nouveau d^rrvd de N-acyl-2.3-benzodlaz^ne de fonmule 
g6n6rale(l). dans laquelle R. R\ R^, R^, R^ et les lignes en polntill6 sont d6flnis oomme dans la revendication 1. 
ou un set d'adcfition acide de celui-ci acceptable du point de vue pharmaceutique, m6iang6 k des porteurs et/ou 
additifs g6n6ralement utilises dans Tindustrte pharnrtaceutique. prepare par la mise en oeuvre de Tun quelconque 
des proc6d6s a) k j) tels que revendiqu^ dans la revendication 1 . avec des porteurs et/ou additifs g^n^ralement 
utiliste dans Hndustrie phanraceutique. et on les convertit en une composition pharmaceutique. 

10. Proc6d6 sfelon la revendication 9. caract6ris6 en ce que Ton prepare des compositions aptes k bloquer un ou plu- 
sieurs r6cepteurs exdtateurs d'acide amin6 chez des mammif dres ayant besoin d*une diminution de la neurotrans- 
mission excitatrice d'acide amine, ou ceux aptes k traKer repilepsle chez les mammifdres. ou ceux aptes k trailer 
les spasmes de la musculature squelettique chez les mammifdres par la relaxation musculaire ou k tatter risch6- 
mie cerebrals (stroke) chez les mammrferes. 



11. Precede pour preparer des derives de N-acyl-2,3-benzodiazepine de formule generale (V) tels que d^inis dans la 
revendication 1, 
dans laquelle 

R represente un atome d'hydrogene ou un groupe acyte aliphatique en C^.s, eventuellement substitue par un 
groupe methoxy. cyano, cartx)xyle, amino, alkylamino en C^^. di(alKyl en Cv4)amino, pyn-olidino. phthali- 
mido ou phenyle. ou par un ou plusieurs atome(s) dtialogene; ou R represente un groupe benzoyle, cydo- 
propancarbonyle. alkytcart}amoyle en C1.5 ou phenylcari>anx^e, caracterise en ce que Ton reduit de 
maniere selective un compose niti'o de fbrmule(IV) 
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